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TWIN-SCREW ENGINE AND BOILER. 


Tue engine of whicb we annex an illustration has been 
constructed by Alex. Wilson & Co., Vauxhall Iron Works, 
London, for a launch 65 feet long by 12 feet beam, with a 
light-load draught of 24 feet, to be used on one of the West 
African rivers, where shallows and rapids abound. The 
boiler is of the locomotive type, having the barrel flush with 
the firebox, and being constructed to burn wood has the 
large grate area of 21 square feet. The engines are arranged 
on each side of the firebox, and though attached to it at the 
bottom are left free at the top for the expansion of the boiler 
when hot, the strain being taken by the wrought-iron frame- 
work of the engines themselves, which consists of four turned 
stanchions, to which are keyed the wrought-iron guide bars. 
The latter are forged in pairs, and have flat wearing surfaces. 
The other details of the engine are of the usual types, as will 
be seen from our engravings, and call for no other remark 
than that the whole has been designed with a view to 
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STEAM POWER IN FRANCE. 

ACCORDING to the Journal Officiel the force of engines in 
France now amounts to 1,500,000 steam horse-power, rep- 
resenting a force of 4,500,000 traction horses, or 31,000,000 
men—that is to say, ten times the valid industrial popula- 
tion (the industrial population of France now amounts to 
8,400,000 inhabitants—women, children, and old people in- 
cluded—among whom can be reckoned only 3,200,000 active 
workers). The first engine which appeared in France came 
from Boulton and Watt’s works, at Birmingham, in 1789, 
and was used for distribution of water to the city of Paris. 
It was not till 1824 that large works for construction of 
steam-engines were begun. Some idea of the great com- 
parative progress of the last 13 years may be had from the 
fact that in 1852 there were 6,000 fixed engines in France, 
representing 45,000 steam horse-power ; in 1863, 22,500, rep- 
— 618,000; the number at present being as stated 
above. 
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generally, hasa good body for strength; and is, usually, 
large in proportion to the thickness of the iron to be 
punched; in addition to this, the strain comes upon it in 
the most advantageous manner, namely, endways, and this 
compressive strain is slow and steady. Compare this with 
a small delicate + inch tap, supported and driven at one end, 
say five inches from its point; the shank turned down to 
*s, fluted on the threads so as to be quite weak; and revolv- 
ing about 500 revolutions per minute, and while running at 
that rate it is jammed into nuts (sometimes crooked and 
often with holes too small) about 12,000 times in ten hours, 
and at each jam it suddenly receives an end motion equal 
to the pitch of the screen, pulling with its own driving 
spindle, or some other sliding device. A tap of this size 
and description, if properly made of good steel, will tap 
200,000 nuts before it wears out; this is the average life of 
good steel. Will chrome and the new process beat that? If 
so, it is a good thing, and your readers will be pleased to 
| learn of it. 


TWIN-SCREW ENGINE AND BOILER.—BY WILSON & CO 


economy of material without losing sight of strength and 
durability, which are matters of importance in a part of the | 
world where engineers’ shops are not yet organized. } 

Each engine has two cylinders 7} inches in diameter and 
8 inch stroke, driving propellers 3 feet 3 inches in diameter, 
4} feet pitch, and making 300 revolutions per minute, the 
speed of the boat having been 10 knots. The slip on the 
light draft was excessive, owing to the propellers being as | 


PUNCHING IRON. 


We have tried Hobson’s choice—soft, center, special, and 
a dozen or more of fancy brands of steel, and can find none 


Iron can be punched much thicker than the diameter cf | petter than Jessop & Son's English steel. We have obtained 
the punch used; but it cannot be done practically, or more | equally good results from Pittsburgh steel; but this was 
profitably, than it could ten or twenty years ago. This is | ysually from sample pieces. We are now trying a sample of 


the general experience of those specially engaged in that 
line of business. 
made in England some years ago, andit fully accords with 


much as 9 inches out of the water, but when they were fully | good average practice of punching in this country: 


immersed on the deep load draught of 34 feet this slip was | 
reduced to the usual percentage, the speed of the boat being 

the same with a reduced number of revolutions of the 

engines. Three-bladed Hirsch screws were employed, which, 

on trial, were found to give a much less slip than those with 

a true pitch, though when fully immersed the difference was 

not so great, and the power required to attain a given speed 

was almost identical. 

Messrs. Wilson & Co., in addition to their standard type 
of screw engines, which are independent of the boiler, are 
now constructing a novel type of paddle engine for very 
light draught boats, which has the merit of being complete 
in itself, so that it requires scarcely any fixing, and can be 
lifted into the boat almost with the steam up.—Zngineering. 


THE depression in the English iron trade can be readily 
estimated from the following figures: In 1873 iron and 





steel rails were selling at £15 and £22 per ton respectively ; 
now they may be had for £5 5s. and £7 5s. Pig-iron has 
fallen to less than half its price in 1873. 
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Diameter of 


Lbs. pressure 
punch. 


on punch. 
8.665 

*8 460 
18.780 
*21,905 
26,880 
*30 540 


Thickness of iron. 


No. 5 wire gauge 
No. 4 wire gauge 
7; of an inch 

4 of an inch 

¢ of an inch 

7, of an inch 

. 4 of an inch 

§ of an inch 

£ of an inch 

8 of an inch 

8 of an inch 

i of an inch 


1 inch 
--- Linch 170,060 


A punch and die are not, to our mind, a very delicate test 
of the qualities of different grades of steel; for a punch. 


a 
inch 
a 
inch 
inch 
inch 
inch 
inch 
inch 
inch 
inch 
inch .. 
inch . 
inch .. 
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* Punch broke. + Die broke. t Punch and die broke. 


steel some 18 cents per pound higher in price than Jessop’s; 


I hereto append a table of experiments | put fail to see that it is any better, if as good, as the other. 


| In regard to hardening steel, we can ea: ily harden a piece 
| of steel so that it will cut glass readily, and not crumble or 
| break on edge; we have a penknife so hardened, and the 
thin edge keeps its integrity. When this discovery was 
made known to us we tried it yreee por! as we then 
thought, and found we could drill hard chilled iron, hard- 
ened steel tempered to a purple, and readily drilled out a 
broken tap in a ae and removed it. We got quite en- 
thusiastic over the discovery of this ‘‘ new process,” and 
applied it to almost all kinds of tools, taps, dies, mills, 
reamers, etc. It worked well for atime; the results 
“ seemed almost incredible,” but, somehow or other, it did 
not “pan out” well in the end, and we are back again to 
— water, just where we were a quarter of a century ago. 
fery respectfully, , 
Pittsburgh, arch 17, 1877. alana, 


Porasstc xanthate is said to possess antiseptic powers of 
the first order—a small quantity being sufficient to prevent 
fermentation in organic bodies. For instance, the juice of 





grapes and other fruits can be preserved unchanged even 
when exposed to the air. The salt is cheap and innocuous, 
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sists in the direct contact of a cylindrical socketed with a Fig. 28, in some foreign towns, notably in the towns of Cal- 
spherical butt-ended pipe, without the intervention of lead | lao, Chorrillos and Iquique, in South America. In Chorril- 
or other packing. The socket end of each length of pipe is | los the whole of the pipe-joints are of this character, and dur- 
made of uniform thickness with the pipe itself; but strength- 


THs process consists in application of heat to the interior | ..4.4 when required by an external hoop of wrought iron, 


of the ls or vessels in question, with partial or com- ' 
plete exclusion of air, in enh & manner that the tempera- and it is then truly bored so as to form a perfect cylinder. 


ture shall not exceed 230° centigrade, and preferably 220° 
— until a stratum of brown or red charcoal is pro- 
duced upon the internal surface. 

In carrying out this invention, any body cabable of sus- 
taining this temperature without material change pon on 
heated to such a degree that, upon introduction to the bar- 
rel or vessel, and closing the same, it may, by radiation, 
produce the required temperature. This body may consist 
of a metallic vessel containing burning ocak, whereby its 
temperature is maintained, or it may consist of a solid me- 
tallic body; or it may consist of a series of pipes or tubes, 
through which heated air, steam, or gases may be made to 





Fra. 24 


I prefer, however, to introduce directly to the interior of = 
the barrel or vessel superheated steam, or non-oxidising 
gases, in such a manner that a constant current — be 
maintained, and the pressure and temperature of the inflow- 
ing and escaping currents may be observed. Upon the butt end of the pipe a projecting boss is cast, the 
surface of which is canned a as to form a perfect zone or 
| sphere, of an external diameter and proportional to the in- 
| ternal diameter of the cylindrical socket. The union of the 
two metal surfaces is thus maintained throughout the circular 
ring or line of contact which is fixed within the cylinder, but 
varies on the spherical zone according to the angle of direc- 
tion at which the pipes are joined ‘and with every change that 
occurs, while the tightness of the joint remains unimpaired 
by the alteration of position. he joint is, therefore, a 
| movable one, so that in case of change in level or direction 
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| by subsidence or disturbance, the pipe-line is self-adjusting, 
and distortion is unattended by leakage or fracture. The 
pipes are easily and quickly united, and in practice it is 

ound expedient, in some instances, to make the diameter of 
the spherical zone about 0°05 per cent. in excess of that of the 
cylinder, and complete the unionunder the expansion of heat 
applied to the latter. In 1869, at Liverpool, the joint was 
subjected to a severe test to prove its value. A pressure of 
50 Ibs. on the square inch was put upon a series of pipes con- 
nected together, and whilst under that pressure the center of 
the line was lowered 13 inches, without showing any signs of 





In order to do this, I make use of the apparatus shown in 
the accompanying drawing, which consist of three principal 
the tube A, which conducts the heated steam or gases 
om the heater; a tube, B. connected with the tube A, and 
divided longitudinally into two parts by a diaphragm ex- 
tending throughout its entire length, for conveying the 
steam or gases into and out of the barrel; and atube, C, to| 
c away the waste steam or gases. 

The tube A is provided with a pressure-gage and ther- 
mometer, as shown at dande. The tube P is provided with 
the apertures f and g on opposite sides near the lower end, 
so that the steam or gases may pass from one division of the 
tube B into the barrel, and thence into the other division, 
through which it passes to the tube C. The tube C is pro- 
vided with a thermometer, A, and asuitable valve, &, which 
serve, respectively, to indicate the temperature and regu- 
late the flow of the effluent steam or gas, as the case may be. 


position 
Fie. 26. 





e (Journnat or Gas LicuttNe.] 
PIPES FOR GAS AND OTHER PURPOSES. 
(Continued from SvyrpLEMENT, No. 67.) 


Mr. R. C. Rossrxs’ joint is shown in Fig. 22. It is en- 
tirely of lead, without any other packing. 





Expansion joints, which are necessary under some circum- 
stances, may be of the form shown in Fig. 26. These are 
bored and turned truly cylindrical, along a portion of their 
surface, and packed with hemp yarn soaked with tallow, the 
packing being tightened by means of bolts and nuts, 
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Fie. 27. 
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The lead is run into a groove round the inner part of the 
socket at the place of manufacture, a metallic ring, called a But the simplest, and by far the cheapest, expansion joint 
“* former,” being inserted in the socket while casting the lead is made as in Fig. 27, by interposing a vulcanized india-rubber 
king. When being laid, the spigot end of the pipe, which ring between the socket and spigot of an ordinary open joint. 
cast slightly tapering, is forced strongly into the socket by This kind of connection, though not much used in this coun- 
means of a hydraulic jack, as exhibited in Fig. 28. Tte try, has been_ extensively adopted in a modified form, as in 
— ainst the soft metal thus fills when cold, forms a | 
jouble wedge, and in the event of the joint drawing a little | 
by the contraction of the pipes, the edges of the grooves bed 
themselves in the soft lead and keep the joint tight. This 
int, which presents several important cheutenn, would 
tly improved by being made less conical in form. 
joint shown in Fig. 25 is the invention of Mr. William = 
Williams, C.E.,of Liverpool. By means of this, pipes can 
be laid in a curve as easily as in a straight line. It con- 
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leakage, although it remained for a length of time in that | 


Fia. 28. 
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the eight years the a works have been in existence, the 
B has been merely nominal. The public lamps are 

calculated to consume 2 cubic feet per hour, the quality of 

the gas being 16 candles; and the only other unregistered gas 

that is consumed is that on the works, which is also esti- 

mated at the same low rate. It is clear, therefore, that the 
small percentage of unaccounted-for gas is not due to any ex- 

orbitant allowance in these respects. Pipes of this kind cost 
| no more than the ordinary open-jointed sort, and the vulcan- 
ized caoutchouc rings are cold at the current market price 
per pound, Mains having this description of joint have been 
taken up after several years’ use, and the rings have been 
found in perfect preservation, their elasticity and impervi- 
ous character being unimpaired by the action of the gas and 
moisture. For unstable ground this appears to us to be the 
best joint that could be adopted, its power of elongation 
without danger of leakage being greater than that of any 
other with which we are acquainted. It has been urged as 
an objection to the use of india-rubber for the jointing of gas 
mains, that the naphtha and other hydrocarbons present 
have a tendency to dissolve it. If this were so, it would bea 
fatal objection to its use. It would appear, however, that this 
| is true only in respect to india-rubber in its ordinary condition, 
and — not apply to that substance after it has been vul 

canized. 

In a report to the East London Water Works Company on 
this description of joint, made as far back as 1848, by Mr. 
Arthur Aiken, F.L.8., the following remarks occur: ‘‘ The 
resilient spring of vulcanized caoutchouc is far more com- 
plete than that of the caoutchouc notlvulcanized. In other 
words, the former is far more liable to tive than the latter. 
Caoutchouc is vulcanized by combination with a certain 
small proportion of sulphur. As long, therefore, as it re- 
mains vulcanized—that is, as long as it retains its sulphur— 
it may be — to retain those qualities by which it is 
characterized. But iron has a strong attraction for sulphur. 
Is it not, therefore, probable that vulcanized caoutchouc, 
remaining long in contact with iron, may give up its sulphur 
to this latter, and thus be reduced to the state of common 
caoutchouc? The rings of vulcanized caoutchouc that I 
have seen taken out of iron pipes return to their original form 
as soon as the nip, or strong compression to which they are 
subject while in the pipes, has been relieved; and they are 
stained externally by a little oxide of iron rubbed off from 
the inner surface of the pipe, in consequence of the strong 
frietion and compression to which they are exposed in the act 
of inserting one pipe into the other. Beyond this merely 
superficial attrition, I do not think that any sensible action 
would take place between the ring and the iron, even for a 
long time, at common temperatures. 

“Tf the pipes are intended for the conveyance of water, 
the exposure of the projecting end of the ring to this liquid 
at common temperatures cannot possibly have any injurious 
effect, for I have boiled vulcanized as well as ccmmon caout- 
chouc for an hour at 300 degrees, and the pieces, when they 
| have become pana shown no diminution of their respect- 
ive degrees of elasticity. If the pipes are to be employed in 
|conveying coal gas, the original question becomes ccmpli- 
| cated with the consideration, how far the volatile prcducts of 
the distillation of coal are capable of acting on vulcanized 
caoutchouc. The principal matters driven cff from coal 
during its distiliation are carburetted hydrogen and olefiant 

, Sulphuretted hydrogen, ammonia, tar. I believe that 
in a very short time the projecting edges of the vulcanized 
rings would be covered with a thin layer of tar, which would 
effectually prevent their contact with the other matters, even 
assuming these latter to have any sction on vulcanized cacut- 
chouc, aphtha, the product oF the rectification of coal tar, 
is capable of dissolving caoutchcuc; but the only effect that 
it has, even when eo hot, on vulcanized caoutchouc is 
to cause it to swell. If the crude tar should have any such 
effect (which I doubt), the consequence would be that the 
projecting edge of the ring would swell, and thus render still 
more effectual a fastening which was sufficiently so before. 

| The strongest liquid ammonia, as I know by experiment, has 

no solvent action whatever, even on ccmmoen cacutchouc, 
by digesting in it for several months. Sulphuretted hydro- 
gen has no sensible effect on common caoutchcuc immersed 
in it for some days. If, by long continued action on vul- 
canized caoutchouc, any lnhen was taken up, no injury to 
the ring would result from this; for vulcanized caoutchouc 
may contain a great excess ef sulphur, without at all impair- 
ing its elasticity and other valuable properties. Caoutchouc, 
being without visible pores, and being of a perfectly uniform 
consistence, and possessed of great elasticity, will not only 
| exclude air and moisture from the space which it occupies, 
but is scarcely susceptible of mechanical injury, even from 
the strongest compression. 

“TI do not, therefore, see any reason to doubt that rings of 
vulcanized caoutchouc, when used as a fastening of iron pipes 
—— in the a of water or coal gas, wan be 
at least as durable as the best of the methods now practiced, 
and probably more secure from leakage.” 

___ The metal constituting the socket need not be thicker than 
that of the pipe itself. ither a groove or a bead is cast on 
the extreme spigot end, and a second bead about four inches 
|from this; though these are not indispensable, as a pipe, 
| whose end has been cut off can be as readily jointed as a whole 
one, and is quite as suitable for the conveyance of gas. In 
the case of water pipes, the second bead is necessary to pre- 
vent the ring being forced out by the heavy pressure. The 
ring of india-rubber is pe in the groove; the spigot in- 
serted in the socket and gently pushed home, when the ring, 
being compressed between the pipes, assumes the flattened 
form, and is rolled into the position shown in the engraving. 
The joint is thus complete without any other packing what- 
ever. The ease with which pi can be connected in this 
way, the a which the joints afford for adjustment to 
suit curves, and the extent to which they can adapt them- 








selves to subsidence and disturbance of every kin , are all 
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obvious advantages of the system, whi 
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OIL-TESTING APPARATUS. 
Our illustration shows the arrangement of 


| 


Ingram & | 


from the boiler. 


The Lime Street tunnel of the Liverpool 
and Manchester Railway, having a mean gradient of 1 in 92, 
was for many years worked by stationary engines, supplied | 





undertakings. Systems of power co-operation, similar to that 
carried out at Hull, — a be established to 
effect a better conservation of motive power. At present, 


fer’s oil-testing apparatus, as manufactured by W. H. | with steam from boilers situated at a distance of 448 yards independent establishments were maintained to work the 


ta 

Bailey & Co., Salford, Eng. It consists simply of a shaft 

running in two brass bearings, which may be compressed to 

any desired extent by means of the weighted levers, as shown. 

The top bearing is fitted with a thermometer, and the shaft 

drives a counter, as shown, to indicate the number of revo- | 
lutions made by the apparatus, the quality of the oil being | 
tested by the number of revolutions made before a certain | 
temperature is recorded by the thermometer. Testing dif-| 
ferent classes of lubricants with a view to ascertain how they 
are affected by atmospheric influences is effected by leaving 
the oil upon the apparatus for a certain time after the first 
run, and noting the results of a second experiment. 

A further test is effected by removing the lower bearing, 
and allowing the shaft to run in a small reservoir ——e 
a known quantity of oil, which after a given time is weighed, 
the deficiency indicating the loss of oil.—Hngineering. 





INGRAM & STAPFER’S OIL-TESTING 


THE TRANSMISSION OF MOTIVE POWER. 


AT a recent meeting of the Institute of Civil Engineers, | 
London (Mr. Geo. Robert Stephenson, President, in the 
chair), the paper read was ‘‘ On the Transmission of Motive | 
Power to Distant Points,” by Mr. H. Robinson, M. Inst. 
C.E. With a view of determining the circumstances under | 
which one system would be preferable to another, data were 
given respecting the various methods of transmitting motive | 
power. 


THE HYDRAULIC METHOD. 
| 


Water pressure was referred to in the first instance, and 
Sir William Armstrong, V.P. Inst. C.E., was recognized as | 
the originator of the Spcioniio system in its present wide 
field of application. Amn extension of the system to towns on 
the co-operative principle was advocated, and works were de- 
scribed which had recently been carried out by the author at 
Hull, under an act of Parliament, the first of the kind. In 
this case water pressure had been laid on to several of the 
river side streets, to supply wharves and warehouses where 
hand-power had heretofore been chiefly used. The Hull 
Dock Company was one of the first consumers of the power, 
to work cranes and appliances at the south side of the 
Queen’s Dock. Two pairs of 60-horse power engines supplied 
the power, space being provided for further engines to meet 
any extension of the system. Observations to ascertain the 
useful effect of the engines and the accumulators showed an 
efficiency of 76 per cent., the loss in the pumps being 5 per 
cent. The rate for the supply of water-power at Hull was 
under 4d. per ton for a lift of 40 ft. 

From the practical rules which governed the flow of fluids 
in pipes, it was clear that water power was capable of trans- 
mission with but little loss. In the machines themselves the 
useful effect was as high as 90 per cent. in direct acting ap- 
paratus, and as low as 50 per cent. in cranes with great mul- 
tiplying power. Detailed particulars were given of the work- 
ing of the hydraulic system at various places, and with the 
pressures in the main ranging from 600 lbs. to 780 lbs. per 
square inch, 80 per cent. being taken as the efficiency of the 
water pressure after delivery into the main, and 15 per cent. 
being allowed for interest and depreciation, the cost at these 
places was: 

Albert Docks, Hull ............. .. 1°12d. per 100 foot-tons 
Cotton’s Wharf (maximum).......... 1°89 “ 
Cotton’s Wharf (minimum) ......... 0°70 “ 
Great Western Railway, Paddington. .1-10 . 


ce ROO 8 AS 1-04 ™ 
St. Katharine Docks................. 1°49 s 
RS ere eee 1°21 - 
BS aaa et 1°18 - 

Ns heshelacits ach aaa tain ite ciel 122 = 


The other chief methods of transmitting power, referred to 
in this communication, were steam, compressed air, shafting 
and ropes. 


CARRYING STEAM THROUGH LONG PIPES. 


In conveying steam to a great distance, although loss of 
power occu through condensation, yet, where the pipes 
were properly proportioned and protected, no appreciable 





loss had been found ir. the pressure at a distance of 1,000 ft. 


(Minutes of Proceedings, Inst. O.E., vol. i., 1841, p. 146). 
Where steam cranes were kept continuously working, the 
cost varied from 0°61d. to 2d. per 100 foot-tons, but where 
the work was below the full capabilities of the cranes it 
had, in two instances, reached 6d. and 12d. per 100 foot-tons. 


COMPRESSED AIR POWER. | 
As regarded the application of compressed air, the calcula- 
tions of M. Paul Picard showed that for pressures of from 1 
to 10 atmospheres the efficiency, where the air was not worked 
expansively, but was admitted for the whole of the stroke, 


| varied from 10€ to 3971, and that, taking into account the 


efficiency of the machines themselves at 70 per cent. , the com- 
pounded efficiency was about 50 per cent., although in prac- 
tice it rarely exceeded 30 per cent. Professor Rankine had 
asserted that the loss of power seldom amounted to less than 





—— 
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MACHINE. 


from 65 to 75 per cent.; while Dr. Siemens had stated that 
the attainable limit of the useful effect of compressed air was 
about 50 per cent. of the power exerted in compression. 
Compressed air had been employed for underground haulage 
at Ryhope Colliery in Durham, by Mr. W. F. Hall, where 
the cost had been 0°97d. per ton, exclusive of the ropes, 
which, if allowed for, would raise the cost to about 14d. per 
ton. It had also been used to work coal-cutting machines at 
Messrs. Baird’s works, at Gartsherrie. In this case 24 cubic 
feet of steam, at 40 lbs. pressure, gave 1 cubic foot of air at 
50 Ibs. pressure. Compressed air had been used since 1864 
in the shops of Messrs. Easton and Anderson, at Erith, where 
the consumption of coal necessary to produce a given quantity 
of compressed air was found to be about 69 per cent. more 
than to produce the same quantity of steam at a like pressure. 
The application of compressed air by this firm to work cap- 
stans, and for opening gates and sluices at Portsmouth Dock- 
ard was also alluded to, although the results were not yet 
nown. In concluding this section of the paper, the trials 
made to apply compressed air to work tram-cars, by M. 
Mékarski, in Paris, Major Beaumont, M.P., at Woolwich, an 
Mr. Scott Moncrieff, in the Vale of Clwyd, were referred to. 


CARRYING POWER BY SHAFTING. 
As regarded the transmission of power by shafting, etc., 
the results of several experiments and calculations showed 
the loss to be from 32 to 37 per cent. 


CARRYING POWER BY ROPES. 


The application of ropes as a means of transmitting power 
at Oberursel, near Frankfort-on-the-Main, at Logelbach, in 
Alsace, at Schaffhausen-on-the-Rhine, and at Fribourg-on- 
the-Saane, was next described. The loss of power in trans- 
mission by a single wire-rope was estimated to be about 6 per 
cent. It had been stated that the cost of ropes was only 
1-15th that of an equivalent amount of belting, and only 
1-20th that of shafting. The wear and tear of ropes, together 
with the necessity of avoiding steep inclinations where the 
distances were long, lessened the advantages of that system. 
On the other hand, the loss of power in transmission by 
ropes varied only as the velocity, whereas either by com- 


pressed air or by water the loss due to friction increased as | * : 
the square of the velocity. The application of rope gearing | ae ® metallic nip 


machinery and appliances, in most cases intermittently. By 
adopting power co-operation the nse of production would 
be spread over many consumers, like the ordinary gas and 
domestic water services. A comparison of the various sys- 
tems showed that there were circumstances to which each 
was suitable, and that as these did not admit of being dealt 
with always on the principle of economy, but rather of ap- 
propriateness, each case must be decided by the conditions 
governing it. Where, however, the work to be done was in- 
termittent, as in the case of cranage and dock work, the 
hydraulic system, on the ground of speed, safety, steadiness, 
and general convenience, was considered by the author to be 
superior to any other. 


NIAGARA SUSPENSION BRIDGE. 


AN examination of the Niagara Suspension Bridge has re- 
| vealed some of the weak points. The cables at each end of 
the bridge, before they are anchored in the pit, are divided 
into seven strands, each strand numbering 520 wires, and 
terminating in a “‘collar” which is fastened to the anchor- 
| bar. On examining those strands, it was found that nine of 
| the wires on the under side of the “collar” had corroded 
jand parted. These, it is said, can easily be replaced by 
splicing. One piece of the corroded wire, about three feet 
in length, has been removed; and it was found capable of 
sustaining 1,350 pounds, and drew down to half its size 
before — he wires on the bridge have as yet shown 
no tendency to elongation, and when a weight is removed 
|from the bridge, return to their normal condition with the 
natural spring. The trouble seems to be with the anchors, 
which did not catch solidly. The bridge was built in 1848, 
by Roebling, of Trenton, N. J. It was the first railroad 
bridge built over the Niagara river, and has a span of 821 
feet. Wire cables sustain the bridge with stiffening of 
| timber trussing, and between the abutments are 600 tons of 
wood and 400 tons of iron. The passage of an ordinary train, 
estimated to weigh 80 tons, caused a deflection of °41 foot, of 
| which it is estimated that -182 foot was due to the elongation 
of the cables. There are two floors, one 19 feet above the 
other, leaving a clear space of 15 feet between them. The 





| lower one is used for vehicles and foot passengers, and the 
| upper one carries the track. The upper flooring is 245 feet 


|over the surface of the water. Two cables support each 
roadway, four in all, and all are connected, so that the strain 
is distributed. The cables are 10} inches in diameter, and 
are composed of seven strands of 520 wires each, every wire 
calculated te bear a weight of 1,648 pounds, or 12,000 tons in 
all. Tae upper cables are brought by means of braces, to 
within 13 feet of each other at the center, and the suspenders 
incline inward, to give a broader base to the structure, and 
‘insure stability. separate tower supports each pair of 
cables. The upper and lower floors are connected by wooden 
posts in pairs five feet apart, with one-inch diagonal truss 
rods of wrought iron passing from the top of one pair to the 
bottom of the fourth, over a space of 20 feet on each side, 
secured by screw-nuts to allow for shrinkage. Diagonal 
wire stays extend from the top of each tower to prevent 
vertical oscillation, and smaller stays attached to the under 
side are anchored to the rocks below. The new bridge 
nearer to the falls was completed in 1869. It has a span of 
1,260 ft., and is sustained by two cables about 9 in. thick. 


IMPROVEMENTS ANNOUNCED ABROAD. 


Amonest recently announced improvements are a combing 
engine, by MM. Maiffredy and Laubreaux, which is said to 
submit all kinds of fiber to the minutest possible division, 
maintaining them at the same time in perfect parallel posi- 
tion. The apparatus consists of channeled cylinders, combs, 
aprons, ete., but, unlike other engines, it acts continuously 
on whatever is submitted to it, no matter of what length. 
The combs are circular, and revolve with great rapidity, and 
avoid clogging, because the fibers that are being combed are 
always in the power of one pair of the channeled cylinders, 
and when any fibers are accidentally broken, or loose from 
shortness, they are thrown out of the engine by centrifugal 
force. 

M. Tasset announces an arrangement by which cotton, or 
the fiber, is made to enter the cards in the most complete 
state of division, and which consists of the application of a 
number of combs, so that the fibers are delivered to the cards 
in a divided state. 

MM. Simonin and Jeanne have raised the speed of silk 
throwing machines toa thousand revolutions per minute, but 
the parts of which are so arran that in case of the breaking 
of a thread the whole is brought toa stand very quickly ; wit 
other improvements. 
| A combined machine for the treatment of flax, hemp, etc., 

by M. Mouchine, is stated to be composed of a system of 
| channeled and fluted cylinders, which have the effect of 
spreading the fiber over the whole width of the machine, and 
| of dividing them very finely without breakage. 

| A special kind of fabric in silk for the trimming of bonnets, 
| dresses, etc., is described by the inventors, . Agnellet 
| Freres; it consists in leaving spaces of fringe unwoven, either 
|in the warp or weft. These fringes are afterward plaited, 
|or otherwise made into ornaments. A special advantage 
claimed is the contrast between the flat tint of the woven and 
the brilliancy of the loose, floating silk. The woven portions 
may be of any kind, plain or decorated, or strong fabric or 


As an improvement in the tenter hook, M. Hertzog has 
r, which exerts its pressure auto- 


roduced by the pressure of the tissue itself, and 


to transmit the power from the prime mover to machinery | allows of the tentering of the thinnest fabrics without ieaving 


in a factory, in substitution of toothed gearing, was also 
mentioned. 


COMPARISON OF THE VARIOUS MODES. 


In reviewing the several systems, it was pointed out that | friction, and they are said to p 


the loss in transmitting air was ater than that of water, 
owing to the volume of air, at 40 Ibs. to the inch, requiring | 
to be 174 times ter than that of water at 700 Ibs. to the 
inch, to convey the same power. Generally it was remarked 
that compressed air might be adopted with advantage in min- | 
ing and tunneling operations, notwithstanding the small use- 
ful effect obtained, as it enabled boilers and underground 
steam-engines to be dispensed with, thus diminishing the risk 
of explosion, and aided ventilation. Compressed air also 
tended to the greater employment of labor-saving appliances, 
the introduction of which was productive of the double ad- 


| any mark. 

A shuttle with roulettes is announced by MM. Noél and 
Julliard; the little runners are attached, two below and two 
at the side of the shuttle. The object, of course, is to prevent 

luce @ more regular tension 
in consequence.—TZeztile Manufacturer. 


ACTION OF VARIOUS SALINE SOLUTIONS UPON 
METALS. 


By M. A. Waener. 


Correr is attacked by ail the salts experimented with in 
resence of carbonic acid, especially by sal-ammoniac. Zinc 
is also attacked by all, most strongly by chloride of magnesi- 
um. Lead is attacked neither by potassic sulphate nor sodic 


vantage of dispensing with manual labor, and of enabling carbonate. Tin is scarcely attacked by the alkaline chlor. 
underground operations to be carried out more expeditiously, | ides, somewhat more by carbonates, and very strongly by 


resulting in a quicker return on the capital sunk in such 


| caustic soda.—Dingler: 
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| that already overcrowded borough, but he looked around 
| him for a site suitable for a large manufacturing and com- 
| mercial establishment, and for the beauty of the situation 
| and the salubrity of its air, it was a most desirable place 
' for the erection of dwellings. Far be it from him to do 
anything to pollute the air and water of the district. He 
would do all he could, and he had no doubt he would be 
successful, to avoid evils so great as those resulting from 
polluted air and water ; and he hoped to drrw around him 
a population that would enjoy the beauties of the neighbor- 
hood, and who would be well fed, contented, and happy. 
He had given instructions to his architect, who was quite 
competent to carry them out, that nothing should be spared 
to render the dwellings of the operatives a pattern to the 
|country. If his life should be spared by vidence, he 
|hoped to see satisfaction, comfort, and happiness around 
him.” The industrial enterprise manifest in the works, as 
well as the architectural beauty and complete sanitary ar- 
rangements of the dwelling houses, formed a theme for the 
pen of many competent professional writers and critics. 
Since the opening of the works, atown well arranged and 
| harmonious in design and appearance, of pure Italian archi- 
| tecture, has sprung into existence, in accordance with the 
| intention of the founder. Houses for the accommodation of 
, 4,000 er have been erected, together with churches, 
| chapels, schools, and other public buildings. The latter 
| include a commodious and handsome club and institute for 
the recreation and intellectual improvement of the members. 
An ornamental park of sixteen acres has also been estab- 
lished. The town consists of twenty-two streets and four 
places, besides the a thoroughfares—Victoria Road, 
Albert Terrace, and Gordon Terrace. The dwellings num- 
ber 775, to which must be added forty-five almshouses. At 
| the last census the occupants of the houses were 4,389—2,003 
males and 2,386 females. The inhabitants of both Saltaire 
'and Bradford have on various occasions manifested their 
appreciation of the public spirit and munificence of Sir 

itus Salt. On the 20th September, 1856, his workpeople, 
dto Sir Titus his 
. Milnes, sculptor, in the 
on a shaft and pedestal 
of Au . 1871, an oil 
J. P. Knight, R.A., was 








SIR TITUS SALT, BART 
Ir is with more than ordinary regret that we record the 


decease of Sir Titus Salt. His death took place on the 29th 
of December, 1876, after an illness of six months’ duration, 
at his seat, Crow Nest, Lightcliffe, near Halifax. The por- 
trait which we give is considered an excellent and char- 
acteristic likeness of a man who has risen to greatness in 
this country, leaving the impress of his strong character, 
untiring energies, and powerful intellect, upon her destiny. 
The late Sir Titus Salt must be regarded as one of the most 
remarkable men this century has produced. He was, in the 
truest sense of the phrase, a great man, both in his business 
and apart from it, and as such was fully recognized in the 
circle in which he moved. His name has become memora- 
ble in association with his development and extension of a 
new and important industry in the worsted district ; in his 
acquisition from this source of vast wealth ; and the princely 
liberality with which his wealth has been dispensed on 
various objects—educational, charitable, philanthropic, and 
religious. As is well known, he was founder of the model 
town of Saltaire, with its extensive and palatial-like works, 
employing some 4,000 workpeople. Sir Titus Salt was born 
on the 26th September, 1803. He was the eldest son of 
Mr. Daniel Salt, who resided in the Old Manor House at 
Morley, between Leeds and Wakefield. Whilst he was yet 
young, his father removed to Crofton, near Wakefield, 
and became a farmer. At this time the son went first to the 
Heath Grammar School, near that town, and afterward, for 
a short time, to aschool at Wakefield. His father removed 
to Bradford, and was for many years one of the most exten- 
sive wool dealers in the West Riding. His eldest son be- 
came & ner. Messrs. Daniel Salt & Son had speculated 
largely in Russian Donskoi wool, which until then had been 
used in the woolen trade. Itoccurredto Mr. Titus Salt that 
this class of wool might with equal advantage be introduced 
into the worsted trade ; but it was in vain that he sought to 
induce the spinners of Bradford to adopt the suggestion. 
He, therefore, left the business of woolstapler, and started a 
mill in order to prove the practicability of utilizing this new | 
class of raw material in the Bradford trade. The experi- 
ment was quite successful, and led to other experiments in 
the same direction—the utilizing of other descriptions of 
raw material, notably the alpaca. The late Mr. Charles 
Dickens, in Household Words, gave a graphic and humorous 
description of the discovery at Liverpool of a warehouse 
full of what was regarded as worthless material, but which 
was afterward taken by the discoverer and converted to 
valuable uses among the textile fabrics of Bradford. This 
event occurred in 1836. Having discovered the mode of 
preparing and utilizing the alpaca wool, Mr. Salt secured to 
himself for a number of years the entire importation of this 
material at a low price, and in those years he acquired a 
large fortune. He ran no fewer than five mills in Bradford. 
The material, of which he had the exclusive command for 
some years, ultimately came into extensive use in nearly all 
the mills in Bradford and the neighborhood, and gradually 
rose in value. Mr. Salt made his first purchase of alpaca 
wool in 1836, and from that year to 1 the quantity im- 
rted ave’ 560,000 Ibs. a year. In 1851 the quantity 
imported had reached 2,186,480 Ibs. The price of the ma- 
terial had advanced during those years from 10d. per Ib. in 
1836 to 2s. 6d. per Ib. in 1852. Mr. Salt might in 1850 have re- 
tired with an immense fortune; but he resolved to go forward, 
hoping thereby to help his own large family, and also to im- 
prove the condition of the factory workers. But Bradford, 
with its still increasing manufactures, was becoming crowd- 
ed, dirty, and smoky Covent precedent. Looking around, he | 
saw a better spot, on the banks of the river Aire, above | 
Shipley, and purchasing a tract of land there, in a sylvan | 
locality, amidst fields and woods, he at once began, in 1851, | 
to erect ‘‘Saltaire.” On the 20th September, 1853, these | 
works were inaugurated by a banquet of unusual magnifi- | 
cence. The guests included the Lord-lieutenant, the mem- | 
bers of Parliament for the West Riding and the neighboring 
boroughs, the county and borough istrates acting at 
Bradford, the Mayor and Corporation of Bradford, the Di- | 
rectors of the Midland Railway Company, the business con- | 
nection and private friends of Mr. Salt, together with his | 
workpeople, who then numbered more than 2,500. In his 
address, Mr. Salt, who presided, made use of some remark: | 
able words: ‘He might state,” he said, ‘“‘that ten or'| 
twelve years ago he had looked forward to this day, on 
which he oe ge his fiftieth year. He had looked 
forward to this day, when he thought to retire from business 
and to enjoy himself in ultural pursuits, which would 
be both congenial to his mind and inclination. But as the 
time drew near and looking to his large family, five of them | 
being sons, he reversed t decision, and determined to 
— a little longer and remain at the head of the firm. | 
a oe made up his mind he at once determined to | 
leave ord. He did not like to be a party to increasing 





| in St. George’s Hall at Bradford, presente 
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bust, executed by the late Mr. 
finest Carrara marble, and standin 
of Sicilian marble; and on the 26t 
portrait of Sir Titus, painted by 
presented to the Saltaire Club and Institute by 2,296 sub- 
scribers. In August, 1874, the inhabitants of Bradford in- 
augurated, on a site in front of their Town Hall, a colossal 
statue of Sir Titus in Carrara marble. The Duke of Dev- 
onshire presided at the opening ceremony, and the mem- 
bers for the riding, and several other members of Parliament 
took part in the proceedings. Sir Titus had also devoted 
himself to the public service on several occasions. He was 
Mayor of Bradford in 1848-49. He was one of the first 
borough magistrates. He was afterward placed on the 
, Commission of Peace for the West Riding, and was also ap- 
inted deputy-lieutenant. In 1857 he was president of the 
| Bradford Chamber of Commerce. In April, 1859, he was 
returned to Parliament in the Liberal interest for the borough 
of Bradford, but retired in 1861, in consequence of feeble 
health, being succeeded by Mr. W. E. Forster. In Septem- 
ber, 1869, her Majesty was pleased to confer on him a 
baronetcy. His public gifts are well known, and his mu 
nificence has become proverbial. Among them were 
£1,000 to Peel Park, Bradford; £5,000 to the Bradford Fever 
Hospital; the cost of a wing to the Hull Sailors’ Orphan 
| Asylum; and £5,000 to the Lancashire Lunatic Asylum. It 
is estimated that during the last thirty years Sir Titus has 
made donations amounting in the aggregate to more than a 
pv emrel of a million to various charitable and philanthropic 
objects. Sir Titus married, in 1829, Caroline, daughter of 
Mr. George Whitlam, of Great Grimsby, and has five sons 
and several daughters. His eldest son, the new baronet, is 
William Henry Salt, who married Dove, daughter of Mr. 
John Dove Harris, late M.P. for Leicester, and who resides 
in Devonshire. By his will he has intrusted to Lady Salt 
and Mr. Titus Salt the public and benevolent institutions at 
Saltaire, consisting of the almshouses, the dispensary, the 
club and institute, and the Sunday and day schools, it being 
left to them to settle the trusts upon which those institutions 
are to be held for the future. Sir Titus has also provided a 
fund of £30,000, the interest of which is to be appropriated 
for the benefit of the sick and aged r of Saltaire and the 
neighborhood, thus providing an adequate endowment for 
the maintenance of the residents of the almshouses.— Teztile 
Manufacturer. 








COLEBY’S YARN REEL. 
By the peculiar arrangement, as represented in the drawing, 


the swift, or revolving, drum of the reel is divided into four | 


sections of ten cops each, instead of, as in the ordinary reel, 
being continuous and in one length. sections being 
driven separately. when necessary to ‘“‘set in,” to “‘ piece 
up,” or to “ dott,” any section can be stopped while the 
others continue at work. The doffing is accomplished with 
much more facility than by any other we yet invented, the 
lifting of the heavy swift being completely dispensed with, 
there not even remaining the obstruction of the patent doffer. 





COLEBY’S YARN REEL. 


The lifting of the swift has always been a serious drawback 
to the employment of children in the o on of == 
the weight of the swift having to be about forty 
per day, requires the full strength of women or well grown 
girls to accomplish; and even in their case has frequently a 
etrimental effect upon their health. These difficulties are 
completely eliminated in the construction of this reel. 
There is also a further improvement, by the attachment 
to one or two bars of the swift of serrated steel plates, by 


{which the yarn is laid upon the reel in such a manner, that 


the skill required by the practiced reeler in tying up is 
‘tina suporae and the unskillful child a the 
equal of the skilled woman. The employment of these bars 
also prevents the. possibility of crossed threads, which are, 
jin su mt stages, the cause of so much loss and annoy- 
| ance, patentee also includes in his improvements a 
stopping motion, by which the reel can be stopped on the 
b ny So thread; but practically it is found that the 

neral iness of the machine, the facility with which it 

stopped, and the consideration with the reeler that she 
stops only ten ends instead of, as in the old reel, forty, while 
she pieces up, are sufficient to insure reeling as — per- 
fect as can be required. This arrangement of the also 
insures the further advantage of increased production, to the 
extent of fully 25 per cent. 

The illustration shows the machine as arranged for reelin 
cops, but it is —s capable of adaptation to bobbin ree! 
for throstles or doublers.—Teztile Manufacturer. 


STEAM EXCAVATING MACHINE. 


WE iliustrate a ‘‘steam navvy”—as it is called by the 
makers—constructed by Messrs. Ruston, Proctor & Co., 
of Lincoln. The engraving shows the construction of the 
machine so clearly that little or no eee per is required. 
The mode of operation is nearly identical with that of all 
machines of this class, the bucket scraping its way along the 
face of the cutting. When full the jib is swung round, and 
the bucket emptied by striking a latch. It will be seen that 
wrought iron been freely used in this machine, which is 
of unusual —s 

We understand that this firm have made these machines 
regularly for some years, introducing improvements from 
time to time as experience pointed out. eir excavator is, 
as it stands, one of the most perfect and handy machines of 
its type; and we need hardly add that its workmanship quite 
maintains the reputation of the firm.—2ngineer. 


NEW TWISTING MACHINE. 

Tis machine, described as ‘‘ universal,” is ex to be 
of great service in the production of fancy goods by furnish- 
ing the means of twisting, promptly and easily, yarns at 

resent known, and also others which heretofore could not 
roduced. 

e need scarcely say that the twisting of yarns requires a 
special machine for almost every variety, fitted with solid or 
hollow spindles, according to the circumstances of the case; 
while with the new machine the same results are obtained 
without any alteration of its parts. 


Fie. 1. 

















This differs in nowise from other continuous machines as 
to simultaneous twisting and winding, and the above figure 
shows the mode of operation. The only difference to be 
noted is that the new machine, instead of one pair of cylinders, 
possesses several pairs, whose movements can be varied at 
pleasure. 





| The yarns of the bobbins, C D, are drawn and delivered, 
that of C by the cylinders A, and that of D by the cylinders 
B, and after passing the cylinders are united and delivered to 
| the spindle with flyer, which twists and winds them. 


Fre. 3. 





If the two yarns are fed regularly, of course an ordinary 
twist will be produced, while if, by means of mechanical ar- 
rangements, the speed of the cylinders be chan if, for 
instance, the yarn C being black, and the yarn D white, the 
former be delivered regularly, and the latter at one moment 
| at the same rate as the former, and at other moments more 
| quickly or more slowly, the result will be an imitation of 

ouind, as shown in the second figure, the variations in which 
will depend on that of the speed of the cylinders. 

If, instead of sudden changes of speed, as in the preceding 
|case, the rate be increased and diminished, an 
| ombré, or shaded, yarn will be produced, such as is shown in 


Fig. 3. 








. 4. 
the cylinders deliver the yarn, not simultaneously, but 
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alternately, that is to say, if one stand still while the other 
revolves, then the twist will present a regular or irregular 





series at will of round or elongated buttons, alternately black 
and white, See Fig. 5. 

If the yarn, C, is of combed, and the yarn, D, of carded 
wool, both black, the twist will present alternately bright and 
dull buttons, and an entirely new kind of twist, not costly, 
will be obtained. 

Lastly, by allowing one cylinder to revolve regularly, and 
causing the other to deliver suddenly a large quantity of 


Fra. 6. 





yarn, curls of one or two tints, and a twist to which the 
name of flocked twist has been given, will be the result. See 


Fig. 6. 

We have said enough to our readers to attract their atten- 
tion to this new twisting machine.—A. LEcLERcg, in Le Jac- 
quard. 


PLUMAS COUNTY (CAL.) GOLD MINES. 


From the letter of a correspondent of the San Francisco 
Bulletin, we extract the following concerning the mines of 
Plumas county: The mining now going on in Plumas 
county is vastly different from that of twenty years ago. 
But not a tithe, or possibly hundredth part, of the auriferous 
treasure Nature has stowed away in the mountain recesses of 
this section has yet been taken from the bowels of the earth. 
But itis still only gold that ismined. Placer mining virtually 
exists no longer. There now takes its place gravel mining 
and quartz working. The gold within a short distance of 
the surface was taken out in a few years, and placer mining, 
as the all-absorbing occupation, has, — generally, be- 
come extinct. But the California mining of the future— 
gravel mining in its various ramifications—will perhaps be 
agony one with more energy in the Centennial of 1976 than 
n the Centennial year we are now — through. While 
the early mining era was transient, the future will be per- 
manent. Another difference is that, while the appliances 
for placer mining were simple and inexpensive, no person 
can profitably en in gravel mining who has not at the 
commencement of his operations control of almost unlimited 
capital. But while a iarge sum of money is necessary, the 
returns under judicious management are ample—greater in 
proportion than the gains that as a rule accrued from the 
ruder mining operations of early days. Tunnels have been 
run into the mountain side for a thousand or two feet. 
Water, although abundant, has to be brought perhaps for 
twenty, and in some cases thirty, miles to insure a sufficient 
head. Steam - ~% have to be erected to pump off the 
surplus water. And when it is stated that every inch of 
pipe, or other articles used, has to be teamed for at least 
seventy miles over rough mountain roads, and afterwards, 
* perhaps, packed five or six miles down a steep mountain 
trail, it will be easily understood that the investment of a 
large amount of capital is necessary before the mining oper- 
ations of to-day can be successfully prosecuted. But when 
the opportunities for investments of this character are 
— nown and appreciated, capital will find its way 

ere. 


THE ANCIENT RIVER CHANNELS. 


Gravel mining consists of extracting from ancient river 
beds or benches the gold contained therein. As a rule, the 
gold is found in small icles, equally distributed through- 
out the bed or channel of the ancient watercourse. These 
channels were the beds of rivers which existed eons of ages 
ago in the geologic era, when the topography of California 
was totally unlike that at the present time. These ancient 
river channels have been evidently covered over by a vol- 
canic or other great upheaval, probably the former, from 
the lava and scoriw, which are frequently found wrapping 
them up. There is one peculiarity about these ancient sub- 
terranean channels—they almost invariably run in acontrary 
direction to the existing rivers. They are as equally tortu- 
ous in their sinuosities and windings as the rivers of to-day. 
They are discovered by what is called the ‘“‘rim” roc 
which crops out on the surface, but it takes an intelligent 


miner to designate where the ground shall be opened or a| 


tunnel run in order to strike the channel. It is here that our 
present knowl is superficial. Undoubtedly the day will 
come when this branch of mineralogical geology will have 
sufficiently advanced that the expert will strike the ancient 
channel from the rim rock with the same accuracy as the 
surveyor now strikes out metes and bounds. But the chan- 
nel, once discovered, is often so well marked that a novice in 
mining has no difficulty in distinguishing it. There are 
boulders, gravel, and sand, as in the rivers of to-day. And 
I have seen in the channel of several gravel mines in this 
county large boulders weighing many tons washed as 
smoothly as only the attrition of thousands of years could 
 wapnnge The apothegm, ‘‘ waters wear the stones,” is equal- 

true of by-gone ages as of the current time. The fact that 
these gravel mines are ancient river beds makes them per- 
manent and beyond forming anything like an accurate esti- 
mate of their actual value. 


A CHANNEL ONCE FOUND 


May be followed for three or four miles, or an indefinite dis- 
tance, until some ravine or canyon intervenes. Even when 
lost by any voleanic or other d ces of like character, 
if the course of the river has been watched closely, an ex- 
pert will be able to make a good calculation where in all 

robability the channel may be struck again. So it is possi- 

le that in the future we may know the length and general 
direction of the ancient rivers of the State, and from the in- 


formation thus acquired may arrive at a measurably accurate 
ption of the pre-historic geography of the country. 

hat makes these ancient river so valuable is the fact 
be they have been discovered varying from 70 to 300 feet 
wide. 


five miles as the present bed of the Sacramento river. One 
other circumstance is also worthy of note—river channels 
have been found almost everywhere where placer gold was 
discovered in early days. It is soin Nevada, Placer, and 
Butte counties, also in Plumas. Since we have — com- 
menced gravel mining, but few of these ancient have 
been traced. That they are as numerous as the creeks, 
streams, and rivers of to-day is a reasonable. But 
whether the channel is that of the creek or some gt 
gantic rolling river, they all contain more or less gold. 
before stated, the gold is found in small particles, embedded | 
in sand, and requires skill and labor to obtain it. But it is 
evenly distributed throughout the channels, and, as far as I | 
can ascertain, no auriferous river channel has been discov- | 
ered where the precious metal has petered out, so long as the 
channel continued well defined. Hence, a gravel mine is 
one of the most valuable of all mining properties. It is per- | 
manent, and the returns for the outlay of money and labor 
are more certain than other enterprises of this character. 
The richest gravel is found within six feet of the bedrock 
which is generally of a slate or granite formation. 





’ 


GRAVEL MINES OF PLUMAS COUNTY. 
Perhaps the most important gravel mines in this section of 


twenty miles from Greenville. There are several of this 
class of mines in that neighborhood, representing all the de- 


cient channels has been traced as accurately for a length of | 


Plumas county are those located around Dutch Hill, about | 
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‘nificent water-powers in the State—2,000 miners’ inches, un- 
|der a five-inch pressure. The water is brought partly by 
| flume and partly —_ from Butte creek, a distance of 
five or six miles. water thus applicable for the com- 


t Dutch Flat, in Placer county, one of these an-| pany’s claim is more than sufficient to supply San Francisco. 


he construction of the flume must have cost a large sum of 
/ money, as portions of it are constructed on trestle-work on a 
mountain 1,500 feet —_ The scenery on the road to the 
Cariboo mine is singularly beautiful. The view from one 
lace is almost precisely the counterpart of Cape Horn on the 
ine of the Central Pacific. The s r looks down an 
abyss of about 1,500 feet, and sees Feather river glisten- 
ing like a thread of silver meandering in the distance. 
Another claim, where there is opportunity for 


HYDRAULICKING DRIFT DIGGINGS 


And ground sluicing, is at Providence Hill, about twelve 
miles west of Greenville. The company owning it takes its 
name from the location. This claim is comparatively unde- 
veloped. The — > preparing for active operations 
the coming spring. It a water privilege on Rush creek 
| and has built adam in Long Valley 750 feet wide and 40 deep. 
The water in the reservoir thus formed is carried to the claim 
by two ditches, one three and a half miles long and the other 
| one mile less in length. The company intend hydraulicking 
on a large scale early in the ensuing season. Gravel mining 
is also extensively followed in the country surrounding Tay- 
lorsville, Laporte, and at Light’s canyon. There are indi- 
cations of extinct river channels at other places, but as 
nothing can be carried on in working claims of this character 
except at great expense, but little has been done toward their 
development. Capital will, however, ere long find out that 
gravel mining is one of the most remunerative of mining en- 





rtments of tg mining. At Dutch Hill itself, more or 
| less placer mining has been done since 1854 or 1855. The, 
| North Fork Mining Company of San Francisco recently 
| bought out several small claims which were located here, 
and now own the whole ground, conducting the business on 
an extensive scale. This company runs a hydraulic appara- 
tus, drift diggings, and und sluices. Since the North 
Fork Company has been in possession of the property, two 
or three years, all the modern appliances for mining have 
| been brought by ditch and pipe, a distance of thirty-four 
| miles. The piping, twenty-two inches in diameter, runs for 
nine miles, and is, I am informed, the longest line of pipe in 
the State. Of course, —— water such a distance involved 
| a large outlay, nearly $100,000. But the company had faith 
| in the richness of the ground, which, when properly worked, 
paid from the start. o obtain this supply of water, tunnel- 
| ing was necessary. There are two tunnels of great length, 
| one 885 feet long, and the other 1,000. The company has 
| scarcely commenced washing away the sides of the hills and 
mountains where gold is known to exist, but, where the little 
giant has been brought to bear, satisfactory results have been 





| obtained. Here it may not be out of place to state that un- | 


| til a person has had ocular demonstration of the force of 
| water used when hydraulicking, it can hardly be compre- 
hended. It is impossible to thrust a crowbar into the 
stream as it issues from the giant. The bar flies back and is 
_— knocked out of the hand of the person holding it. 
n attempt to drop a boulder weighing perhaps 100 pounds 
through the stream only resulted in said 
| thrown about 100 feet away. Any softer substance, as the 
| body of a man or horse,.coming in contact with the stream 
as it issues ffom the nozzle of the pipe, would be instantly 
|cutin two. And the way it just rips things is wonderful to 
behold. Sides of mountains tumble down when the water 
is brought to bear, as if by magic. In fact, it would almost 
0 as if the hydraulic little giant was the faith spoken 
of in the Scripture, which could remove mountains. 


THE NORTH FORK COMPANY 


Has also at Dutch Hill drift diggings, drifting into the side 
of a mountain, for finding and following the channel of an | 
ancient river bed. The company has already done about a | 
mile of tunneling, striking a well defined channel, which | 
they are following at perhaps five or six feet a day, and the | 
results of the washing of the gravel are surprising. The 
cucompany is somewhal reticent as to the gold actually ob- | 
| tained, but from the cleaning made, while your corre- 
| spondent was visiting the mine, the channel must be sand 
rich, 

This company has likewise a claim which they ground- 
slice—that is, loosen the earth, boulders, and gravel from 
| the bedrock, start a pipe of water to wash down the débris, | 
| and then pick the gold out from the crevices in the rock, 
| washing the loose gravel in the ordinary way. One day last 
week, while watching such an operation, I saw one of the 
the weight | 
ill is a ver- 











company’s employees pick up a nugget weighin 
| of $110. If this can be done daily, why Dutch it 
itable E) Dorado. 


THE SUNNYSIDE COMPANY, 


Also a San Francisco corporation, is at work about three and 

| a half miles south of Dutch Hill, nearly at the base of the 

| mountain sloping down to the north fork of the Feather | 
river. This mountain is similar in shape toa hog’s back, and 

| on each side there is a steep ravine. The top of the moun- | 


: | tain is cased with Java. This property was only purchased | 


| from the original locators in the fall of last year, and the | 
| company has only recently been incorporated. It was be- 
| lieved, when purchased, that the lava of this mountain | 
| capped an ancient river channel. A tunnel has been run in 
a distance of 600 feet, and a well defined channel, about 200 
feet wide in the bottom, discovered. The course of this 
| channel has been traced by the rim rock for about two miles, 
| but how much further it extends is at present unknown. 
|The owners regard the indications as satisfactory. The 
channel is very clearly defined in the tunnels already made, 


and the cars (containing each about half a ton of vel), 
washed in the presence of B vay correspondent, yielded an 
average of $4.40 per car. e gravel here is peculiar, 


ing a great deal of jasper and fine ferruginous black a 
The gold is regular channel—not lead—gold, and the gravel is 
ually rich six feet from the bottom as on the bedrock. 
The company is so satisfied with the prospecting its em- 
ployees have done, that ae eye are in progress for run- 
ning a drift across the channel, so that fifty men can be em- 
a in the profitable occupation of taking out gravel. 
en this work is completed, if the gravel pays as now, and 
in their ancient river beds the gold is extremely regular, each 
of the fifty men employed will be turning out $20 | per day. 
It requires but little calculation to estimate the daily out-put 
from a mine of this character. 


THE CARIBOO COMPANY 
Have gravel diggings about eight miles from Dutch Hill. 
The company has what is considered one of the most mag- 





oulder being | 24; the Crescent, 32; and the Buchanan, 8. 


terprises, and then we shall know something further con- 
'cerning the extinct river channels of Plumas county and 
their auriferous deposits. It may be well here to remark 
that not one of the mines in Plumas county is sold on 
| California street. The stock is generally held in a few hands, 
and the mine run as a legitimate investment, and not for 
| stock speculation. 

| The mining enterprises in Plumas county are by no means 
| confined to operations in gravel. 


GOLD QUARTZ MINING 


Is carried on extensively. All through the mountain ranges 
| quartz is found containing more or less of the precious metal. 
And Plumas county possesses this advantage: Fravin such an 
| abundant water supply, low e quartz can be milled with 
| profit, which elsewhere would not pay for the milling. Sev- 
|eral mills pay on ore yielding but $6 to the ton. Soon in 
| those where gravel mining is the principle feature, quartz is 
| occasionally seen in large quantities. One of the principal 
2 mines in the county is called the Eureka. It runs 
|40 stamps, and is situated near Quincy, the county seat. 
| This mine is the property of the Bank of California, and was 
urchased some t years ag0, as I am informed, by that 
stitution, for $1,000,000. e Green Mountain mine, run- 
|ning 82 stamps, and the Gold Stripe, running 28, are both 
near Greenville. These are under the superintendence of W. 
Bidwell, nephew of Gen. Bidwell, of Chico. Other quartz 
mines are the Great Western Mining, 40 stamps; the Union, 
Then there are 
| the New York Mills and the Cherokee, the capacity of which 
| Iam unable to ascertain. The last remnants of placer mining 
in the county are g on at Wolf Creek. 


HOMES OF THE MINERS. 

It must be conceded that the miner in the mountain is not 
surrounded by all the luxuries and elegances of civilized 
life. He has hard work to perform, and his occupation is 

rticularly — to danger—accident resulting in loss of 

e or limb. ut still, as a class, miners are more contented 
and happy than men in a similar sphere of life in large cities. 
But few are married, and of those in the conjugal state not 
many have their wives and families with them in the moun- 
tains. Mine owners and superintendents frequently prefer 
married men, because they work more regularly and are more 
reliable. Women are a scarce commodity in those mountainous 
districts—few and far between. But the few that are here 
ought to be happy, for no heathen deity ever received more at- 
tention than the ladies in the mountains of California. The 
married men having their families with them, engaged in the 
larger mines, occupy separate cabins, while those unmarried 
room about four together in cabins by themselves. The cabin 
of the married miner is easily oe from that of his 
single co-workmen. The trim white curtain denotes that 
the helpmeet to man is found therein, and that the few flow- 
ers in the window show that even in the mountains woman 
realizes and understands what is meant by home attractions. 
The cabin of the unmarried miner is devoid of attraction. 
Nothing, as arule, is found therein, save rudely constructed 
bunks, where the miner covers himself . in his blankets, 
and enjoys that blissful repose generated by hard work and 
pure mountain air. The cabins are built of pine wood, 
often the merest shanties, offering no pretentious adornment 
and consi of little else than pine logs nailed ther as 
a protection from the elements. The cabin of the superin- 
tendent is generally a little more ornate, and is, ws 
painted on the outside and papered in the interior. 
utility more than ornament is the prevailing idea in the con- 
struction of these habitations. Some companies are more on 
improvements than others. The Dutch Hill, for instance, 
provides accommodations which, but for their exterior, are 
| equal to yg te of the industrial classes in San 
} Francisco. m and comfort prevail all over their claims, 
| even to the outhouses and barns. 

Miners’ w 


working six y 


WAGES, FOOD, ETC. 
in the mountains ave: $3 per day, 
a week, of which $1 4s deducted for 
|board. In many of the mines w are calculated monthly, 
$50 being the prevailing figure, with the run of the ing- 
| house. ‘And a miners’ ing-house is a institution. 
| The style of living is equal almost to any hotel in the State. 
Three meals a day and san A on the table is the character- 
istic of a miners -house. No matter how mean 
the cabin, how —— — location, ng a. to 
transport supplies, there is always agood table. Happening 
to drop in oa five miles down a steep mountain trail at din- 
ner time; I found the hardy sons of toil regaling themselves 
with oyster stew as a first course. Then came joints, good 
substantial beef and mutton, finishing with apple pie and 
| grapes as desert. Hot biscuit are served at every meal, and 
| the rapidity with which they eens would astonish the 
city-bred individual. I heard of one man who makes it a 
lar practice to put away 18 biscuits every meal. But 
the men work hard, the mountain air sharpens the appetite, 
the companies are sometimes rich, and there is every reason 
why a miner’s inner man should be well sustained. There 
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is a room for doubt, however, whether the mine owners 
are not out and injured in charging only $6 for 
seven days’ board. There is one character about a miners’ 
boarding house who is a perfect institution. He is the 
Chinese cook, who, as purveyor for that ye part of 
the human cosmogony, the stomach, is an important per- 
sonage at these establishments. The miners understand 
what cooking is, and will not tolerate any slouch 
around. And the way John Chinaman sends his dishes to 
the table would be no discredit to the chef de cuisine of the 
Palace Hotel. In all the mining boarding houses where it 
was my lot to take a meal, there was the same skill mani- 
fested in theculinary department. And the way in which 
these Celestial cooks manufacture hot biscuits and bread 
and manipulate the ingredients into an apple pie is some- 
thing surprising. 

At all the large mines there is a store where the workmen 
can obtain such ne ae they require at moderate 
rates—about cost price, with the cost of transportation to 
the mountains added. Gambling is still the great vice of 
the miners in the mountains. At many of the larger enter- 
— pt eng is prohibited, because it leads to quarrel- 

ing and often ends in a shooting scrape. At most of the 
large mines the sale of whiskey is prohibited. The conse- 
quence is that in the mountains the miners are as temperate 
a set of men as is to be found in the world. Taken asa 
class, they still bear out the same reputation for intelligence 
as they obtained in '49. The monthly magazines and all the 
San Francisco and Sacramento dailies and weeklies find 
attentive readers in the miner’s cabin. Many are exemplary 
in their demeanor, and not a few have bank accounts or 
shares in minesrunning away into the thousands of dollars. 
The great object with many seems to be to stay a few years 
in the mountains to make a sufficient raise to leave this 
semi-desolate life, and spend the remainder of their days in 
comfortable circumstances in the city. 





THE INCLINED oo, OF DOMBROWA, 


N 


Tue coal seams of Dombrowa, forming an extension of 
those of the Upper Silesian basin at Zabrze, Myslowitz, 
etc., are of great thickness, and dip at a considerable angle. 
The coal is dry, unfit for cooking purposes, and very inflam- 
mable: conditions which render the working diflicult, as 
special methods are required in order to get as much large 
coal as possible, the slack being comparatively valueless, 
and liable to give rise to spontaneous combustion. Thecalo- 
rific power, however, being high, the ash small (not ex- 
ceeding 4 per cent.), and sulphur almost completely absent, 
the coal is in considerable demand for metallurgical works, 
locomotives, and domestic consumption. he average 
— during the last four years has been about 10s. per ton 
or large coal, but only about |s. for rough slack. 

The method to be described has been adopted at Nowo 
Labensky and Cieshkowsky, where the seam is from 52 feet 
to 59 feet thick, and varies in inclination from 15° to 40°. 
At these places it was originally worked in open-cast, but 
the rapid increase in the amount of cover to be stripped, 
owing to the sharp dip, has rendered the continuance of this 
plan impossible. 

In laying out the undergrown workings, the French 
method of taking the coal in horizontal slices and packing 
the openings with earth from the surface (rembiais) was 
found to be objectionable, both on account of the cost of 
timber and packing material, and the crushing of the coal 
by the irregular shrinking of the filling material, which pro- 
duced such a large proportion of slack that the mine could 
not be worked at a profit. It was decided, therefore, to 
adopt a modified system, in which the coal is taken in slices 
from above downwards, but without packing, and this has 
been carried out in the following manner: 

The seam, which dips towards the pit, is laid 7 by a 
pair of cross-cut levels about 33 ft. apart vertically; when | 
these levels reach the coal they are continued right and left | 
on its course, keeping close to the line of intersection with | 
the roof, and preserving their relative positions. The up- 
per one of these is used as a main drawing road, while the 
other serves as a drainage and return air-way. At intervals, 
varying from 260 ft. to 360 ft., rise headings are driven in 
pairs parallel to each other, about 23 ft. or 26. ft. apart, but 
of unequal section, the larger one being intended for con- 
version into self-acting inclined planes, while the smaller, 
designed primarily for ventilating purposes, is used by the 
miners as safer for traveling than the main inclines. In 
driving these headings a thickness of about 3 ft. of coal is 
left on the roof side, below the actual roof, which is a black, 
carbonaceous shale, often very combustible, and even liable 


65 per cent. of the total quantity raised. The total cost of 
getting is 6s. 4d. per ton, while the average — price, 
taking round and slack together, in the eS rtion of 64 tons 
of the former to 8} tons of the latter, s. 4d., leaving a 
profit of is. perton. If the method of peaking had been 
employed, there would have been a Joss of about the same or 
rather more from the larger ——_ of slack produced.— 
M. Joukowtky, in Bulletin de la Sociéte de? Industrie Minerale. 








MICA. 


Mica of good quality has the following characteristics: 
If the top layer or stratum, generally stained by foreign sub- 
stances, 4 removed, the one beneath, when split off, should 
be of crystal-like transparency, while the body of the piece, 
in all its thickness, should show a reddish hue, with mir- 
ror-like smoothness of surface. To the touch it must feel 
hard; softish mica, though ever so transparent, does not 
serve for manufacturing . Finally, the layers or 
strata, when separated, should be free from flaws or air-bub- 
bles. 


ELECTRO-METALLURGY. 


M. A. BERTRAND has recentiy experimented upon electro- 
plating with aluminium, magnesium, cadmium, bismuth, 
antimony, and palladium. e had obtained deposits of 
aluminium on decomposing with a strong battery a solution 
of the double chloride of aluminium, and ammonium. A 
plate of copper, forming the negative pole, whitens gradu- 
ally, and becomes covered with a layer of aluminium, which 
takes a brilliant polish under the burnisher. The double 
chloride of magnesium and ammonium in an agueous solu- 
tion is readily decomposed by the battery, giving in a few 
minutes strongly adherent and homogeneous deposits of 
magnesium upon a sheet of copper. It polishes readily. 
The battery must be powerful. Cadmium is best deposited 
from the bromide to which a little sulphuric acid has been 


added. It is then very coherent and very white, and takes a 
fine polish. The sulphate, if acidulated, also gives an im- 
mediate deposit of metallic cadmium, very adhesive, and 


capable of a fine polish. Bismuth is deposited from a solu- 
tion of the double chloride of bismuth and ammonium upon 
copper or brass by the current from a Bunsen element. It 
is very adhesive; though mat, it is capable of taking a fine 
polish, and may be introduced in the decoration of objects 
of art. Antimony can be deposited from a solution of the 
double chloride of antimony and ammonium at common 
temperatures. It frequently serves to replaee platinum-black 
in a number of fine art manufactures. posits of palladium 
are obtained with ease by means of the double chloride of 
palladium and ammonium, either with or without the bat- 
tery. Thesolution must be perfectly neutral. 
PROFITABLE GAS WORKS. } 

THE amount saved by the Petroleum Gas Works of the 
Philadelphia & Reading R. R. Co., which was built in the 
autumn of 1874, under the patents of J. D. Patton of Trevor- 
ton, Pa., is said to have, as compared with coal gas pre- 
viously used, already reached a sum equal to the entire cost 
of the works. 

These works manufacture and distribute gas to all of the 
company’s extensive shops, depots, and officesin Reading, 
as wellas toa large number of passenger cars, and yet, ac- 
cording to the solemn judgment of the coal gas makers, 

troleum gas is not asuccess. The severest test to which 
illuminating gas can be put is the lighting of | ena r cars 
where the exposure under high pressure in cold weather ren- 
ders coal gas almost valueless, but does not so materially 
injure the oil gas. 

hile we do not wish to indulge in a sweeping commen- 
dation of everything that is called ‘‘ petroleum gas,” and are 
fully aware that there have been numerous failures in at- 
tempts to make gas from petroleum and its products, we do 
wish to remind our readers that one success overbalances 
many failures, and that all the improvements of the age have 
had their early trials and tribulations.—Coal Trade Journal. 








‘ADULTERATIONS. 
By Rica. V. Marrison, Pa.G. 


ADULTERATIONs and sophistications are extensively prac- 
ticed. A oy ee mf of such articles are sold and used 
through the drug trade, and there is a certain demand among 
a large class of its members for cheap drugs, without re- 
gard to quality; the entire scrutiny being directed to the 
quantity delivered and the price at which it is invoiced. 





to spontaneous ignition. 

From the top of the rise heading a gallery is driven right | 
and left on the roof side, parallel to those below, and the | 
coal is divided for working by headings. which are driven | 
across to the floor of the seam at regular intervals, leaving | 
pillars 40 feet to 43 ft. thick between them. Theseheadings | 
are from 8 ft. to 10 ft. in height, the coal being worked in 
stages about 13 ft. thick, so that a thickness of solid coal of | 
at least 3 ft. is left as a temporary roof to support the waste | 
of the upper stage previously worked out. The = ing of | 
the pillars is commenced in the center of the panel formed | 
between any two of the inclined planes, after removing the 
roof coal, by cutting back the pillars in a direction parallel | 
to the cross headings for a breadth and length of 20 ft. and | 
a height of 13 ft., timber props being used to protect the | 
working faces. When the whole of the coal is removed, a 
layer of small wood and props is placed on the floor, form 
ing a kind of cushion, whieh distributes the pressure of the 
fallen rock and waste over the surface.of the next lower 
stage in such a manner that the roof, although consisting 
merely of broken stuff, is sufficiently coherent to be kept up 
by the use of timber props. When the pillar has been en- 
tirely removed, the roof is allowed to come down by with- 
drawing the props, wherever it is possible todo so, but 
those that are too tightly held are shattered by small charges 
of d namite. Usually three stages may be worked at atime; 
while the pillars are being removed in the uppermost, the 
headings are driven in the one below, and the longitudinal 
galleries are being driven in the third. 

_ The coal being always supported upon a firm bed is not 
liable to crushing, and thus one of the principal causes of 
spontaneous ignition is avoided. In the event of fire, how- 
ever, there would be but little difficulty of mastering it, as 
the pillars are only 40 ft. broad, and may be approached 
from three sides. In order, however, to obtain the full bene- 


fit of the method, it is necessary to pack the excavations | 


formed by the first four or five stages at the top, so as to 
havea protecting cushion for the workings against falls of 
rocks from the sides of the old excavations. 

The proportion of round coal obtained by this method is 





The apparently simple article of beeswax, for instance, is 
adulterated in every conceivable way with almost every 
article at all analogous to it in physical properties. Par- 
affin, rosin, stearin, and Japan wax are employed, or a mix- 
ture of all these; the latest sophistication, we believe, bein 
a mixture of rosin and n, coated—electroplated, as it 
were, with pure wax. 

The fecula of arrowroot is perhaps rarely sold without 
admixture with other starches, and of tolu and co- 
paiba are so frequently adulterated as to need only mention 
in passing. The article known as Oregon Balsam of Fir has 
been one of uliar interest, and the source of it was satis- 
factorily explained in the last number of the Journal, thanks 
to our friend Dr. Miller, who by the way, we think, rather 
throws the blame of adulterations upon the Western trade. 
The firm mentioned as soaking off the labels of the Eastern 
manufacturers of quinia, etc., and adulterating with cin- 
chonia hydrochlorate, salicin, etc., and who had also dies 
pre and tinfoil caps made with the same design, letters 
and general fac-simile style of the ones adopted by the East- 
ern manufacturers referred to, and who took the headin 
from barrels of borax and citric acid, partially filling the 
same with crushed crystals of alum and tartaric acid re- 
spectively, who also removed half the acid from the fifty 
pound boxes of tartaric acid, filling the same with cream of 
tartar which itself had been previously adulterated with cal- 
cium and potassium sulphates, and of whom a thousand 
more acts of a similar nature with which we are conversant, 
might be mentioned. and who, by the way, are now out of 
business, were, it is true, a Western firm, but we think it 
due to their associates to say that when the exposé took 

lace, they refused to have any dealings with the firm re- 
ferred to, both openly and privately discountenancing the 
whole o_. 

The Eastern trade is just as prone to this evil of adultera- 
tion as the Western or Southern. We have in our mind’s eye 
a firm in our own city whom we doubt if ever they shipped al- 
cohol to their customers without the requisite quantity of 
water being added to furnish the desirable margin of profit. 
Chloroform is diluted with alcohol, spirit of nitrous ether 


with the same, cotton-seed oil is sent out for ‘finest olive 
oil,” as the article obtained from Olea Europea is evidently 
a myth in the minds of the proprietors. Concentrated giy- 
cerin is diluted with water and sold as ‘‘ pure glycerin,” oil 
of turpentine is invariably sophisticated with benzin, and 
flaxseed oil undergoes the same treatment. Tolu has the 
rosin dodge, and copaiba the castor oil device, and nothing 
leaves the establishment that can be tampered with without 
the same being done. In short, the whole history of the 
firm is one of sophistication, fraud, and deccit; it is but a 
repetition of that of many others, and the disgrace to phar- 
macy lies not so much in the fact that the articles are adul- 
terated as in the fact that the adulterated articles are sold 
openy and without question so long as they are a little 
cheaper than those poke 4 the trade regularly. 

Now, what is the remedy for this? It lies in a more libe- 
ral education, in the cultivation of a more liberal spirit 
toward the seller of drugs and other articles. Let us illus- 
trate: A traveler visits the retailer in his regular rounds and 
offers, say bitartrate of potgssium and calcined magnesium 
a few cents under the market price of these articles; the 
latter purchases the same, and after seeing that the articles 
are of correct weight his responsibility ceases. 

Does it cease? Unfortunately, such is usually the case, 
but does not the fact that he has bought it under the market 

rice of the same, rouse some suspicion as to its character? 

8 he not morally criminal until he satisfies himself of the 
purity of the article in question? Let it be understood that 
we do not object to anyone buying thingscheaply. This in 
many cases is the secret of success, let anyone buy as cheap- 
Vy as they can, but of course the smaller the margin of profit 
the greater the temptation to adulteration, and we do insist 
that no one has a right to purchase goods under market or 
at any price for that matter, and dispense the same without 
examining them closely regarding quality. 

Again, it is very frequently the case that adulterated arti- 
cles are Meoeneedl by the retailer with a full knowledge of 
this fact, and without ar! compunctions of conscience. 

The only remedy for this lies in a higher, broader, more 
liberal education. It lies in breaking off the humdrum 
every-day life of the shop, where the dispensing of senna 
and salts, chamomile and castor oil, manna and magnesia, 
and the endless routine of little things are apt to narrow 
one’s ideas and make the need of a little relaxation through 
attendance at the pharmaceutical meetings, through the 
meetings of the Association, and through a large and liberal 
reading of the current pharmaceutical literature of the day, 
an urgent necessity. Examinations by reagents, by — 
characteristics, by the microscope, of all articles bought, 
whether from a parties or not, are imperative. No 
pharmacist should, and no thorough pharmacist will, ever 

lace an article in his stock for dispensing without examin- 
oe it; when adulterations are discovered, make the fact 
known through the journals. Support the journals that are 
laboring for the advancement of the better interests of phar- 
macy, help them along liberally, encourage them by your 
subscriptions, your kind words and notes of interest. The 
editor of a journal needs encouragement just as much as an 
orator needs attention and interest to bring out his finest 
sentences, or an actor applause to make him forget himself, 
and in his intense realization of his part surpass his pre- 
vious efforts. Remember that, in these days of strict econ- 
omy, the most lavish and reckless extravagance is tosave the 
subscription price of a good pharmaceutical journal. — Ameri- 
can Journal of Pharmacy. 





CONCERNING ASHES. 


WE will first remark that samples of wood ashes differ 
considerably in their value, and this difference is caused by 
the species of wood from which they are procured, frum the 
intensity of the fire, and from the care with which they are 
collected. 

It is probable that our ordinary woods yield about one per 
cent. of pure ashes, and more if the charcoal 7 
prmeatived 5 wood be included. As acord of dry wood will weigh 
from 2,500 to 3,000 Ibs., perhaps it is as near the truth as a gen- 
eral statement can be, if we assume a little under a bushel 
of ashes to be ordinarily collected from each cord of wood 
burned. 

A bushel of household ashes are said to weigh, on the av- 
erage, 48 Ibs., and thus the commercial value of ashes as plant 
f can be readily calculated per bushel, according to the 
analysis selected. Prof. Storer, however, comes to the con 
clusion that ordinary ashes contain about 8} per cent. of 
potash, and a little under 2 per cent. of phosphoric acid. 

A bushel of dry wood ashes may therefore be computed as 


below: 
POM. 0.0.0200 seesces 4 Ibs. at 6 cts. = $0.24 
Phosphoric Acid... .. . 0-9 Ibs. at 6 cts. = 0.05 
Value per bushel. ..........-..-- $0.29 


With reference to leached ashes Prof. Johnson found the 
following results in samples taken from soap-boilers, as fol- 
lows: No. 1, from an “‘ ashery” at Deer River, Lewiston, N. 
Y.; No. 2 from New Haven, Ct., but adulterated with coal 
ashes. 


Water. Potash. Phos. Acid. 
E. pccndcscoueswasd 35-0 08 1°3 
TE... ccccccscccse 35-0 0-9 (and soda) 1°1 


A bushel of leached ashes, if they weigh 50 Ibs., may be 
computed as 


Petadhe, «0 sicicdcoscecstess 0°4 Ib. at 6 cts. = $0°02) 
Phos. a0hd.... ccerces oe 06 lb. at 6 cts. = 0°03) 
Value per bushel.............s0+s+-++ $006 

We value the potash at what it may be procured for in 


other forms, and phosphoric acid as reduced, and not as 
the soluble. However, each one may change these figures 
for himself. 

Ashes and hen-manure are both valuable, but usually have 
had an exaggerated value placed on them as plant feeders. 
We require more analyses than we have and experiments on 
American soils, under conditions which apply to our agri- 
culture.—AScientific Farmer. 


POISONOUS CORN. 


Pror. C. Lomproso describes two 
derived from spoiled maize; an oil solub 





ous principles 
in alcohol, and an 


alkaloid. From these may be derived a body closely rcsem- 
bling yal the chemical and most of the 
physiological ions of the latter alkaloid. In frogs, not 
only tetanic toms, but also those of s and narco- 
sis, were in ion of the oil. In chick- 





after — ee pete ti f the oil, only 
ration © > 
oan head, with 


and con ve movements of the ion to 
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peas em movements, were induced. The administration 
to chickens of the alkaloid, on the other hand, induces death 
in a few minutes, with previous paralysis of the limbs and 
chronic convulsions. Administered to locusts, fish, mice, 
etc., the alkaloid gives rise to sym similar to those of 
strychnia poisoning. Professor Lombroso concludes, there- 
fore, that two dis poisons are present in spoiled maize. 





(Cummcar, News.) 
DEUTSCHE CHEMISCHE GESELLSCHAFT, BERLIN. 


Professor A. W. Hormann, F.R.8., Vice-President, in the 
Chair.—February 26, 1877. 


Prorrssor C. LikserRMANN and F. Schwarzer described 
some “‘ Additive Compounds derived from Anthracen and 
the Halogens.” These additive compounds crystallize well, 
and are colorless, while the substituted halogen derivates are 
colored. Dichloro-anthracen-dibromide, C,,H,Cl,Br,, crys- 
tallizes in long needles, and yields upon heating hydrobromic 
acid, dichloro-bromo-anthracen, C,,H,;Cl,Br, and dichloro- 
dibromo-anthracen— 


C,,.H,C1,Br,. 


Dichloro-anthracen-dichloride, C,,H.Cl,Cly, is obtained by 
leading chlorine through a solution of anthracen in chloro- 
form. The colorless crystals possess strong doubly refractive 

roperties, and easily decom with the formation of HCl. 

vy melting fine crystals of trichloro-anthracen, C,,H,Cls, are 
obtained. Treatment with alcoholic potash does not yield 
KCl and ©,,H,Cl,, as might be expected, but changes the 
compound quantitatively into ant uinon. 

Dr. Biedermann remarked that in the course of recent ex- 
periments he had been unable to obtain similar crystalline 
addition compounds from phenanthen. 

F. Tiemann and B. Mendelsohn described some ‘‘ Deriva- 
tives of Vanillic Acid” isomeric with the acids obtained 
from narcotin by oxidation. Aldehydo-vanillic acid, C.H,- 
a a H)\COH), was changed by treatment with 

si into— 


C,H,(COOH)\OCH,; (OCH; CO), 


isomeric with opianic acid, and this body by oxidation 
into— 
C.H,(COOH\OCH, KOCH;)(COOH), 


isomeric with hemipinic acid. The new isopianic acid dif- 
fers from opianic acid (melting-point 140°) in melting at 208’, 





yielding the peculiar reactions of derivatives of salicylic acid, 
and not producing meconin by oxidation. The iso-hemipinic | 
acid melts at 246°, 66° above hemipinic acid. This difference 
in the isomers prepared synthetically from vanillic acid and | 
those obtained from narcotin is in full harmony with the re- | 
searches of Beckett and Wright (Journ. Chem. Soc., March, | 
1876) upon the structure of — acid and hemipinic acid, | 
as well as with those of the authors upon the structure) 
of vanillic acid. They regard the arrangement of the| 
substituted groups, COOH.OCH,.OCH,.COOH—1, 8, 4, 5—| 
as consistent with all the reactions of the new compounds. 

W. Klobukowski has obtained ‘‘ Penta-brom-azo- naphtha. | 
lin,” C,.H,Br,N,, by the action of bromine upon azo-naph- | 
thalin in the presence of iodine. Bromine alone produces | 
easily decomposed compounds. The new compound is in-| 
soluble in most solvents, and is deposited upon sublimation | 
in the form of orange-colored needles, not melting under | 
820°. It is obtained also by heating azo-naphthalin with an | 
excess of bromine at a temperature of 260°. The azo-napb- 
thalin used was obtained by the distillation of nitro-naph- 
thelin with zinc-dust. The author finds the best solvent for 
purposes of crystallization to be glacial acetic acid containing 
a few drops of fuming nitric acid. Experiments upon azo- 
naphthalin with fuming nitric acid alone, and in combination 
with sulphuric acid, gave no satisfactory results. 

A. Michael and 8. Gabriel describe a ‘‘ Phthalyl-Acetic 
Acid” obtained by the action of acetic anhydride and anhy- 





drous acetate of sodium upon phthalic anhydride. The re-| tion of 4 mol. to 1 mol. of the acid silver monochloracrylate | 


action is as follows: } 


C,.H,(CO),0+(CH;.CO),0= 
— C.H,(CO),. CH.COOH x CH ,COOH. | 


The mixture is heated together for nearly an hour, and then | 
treated with warm water. The — crystals of the new | 
acid, which separate out on cooling, are insoluble in pure | 
water, easily crystallized from alcohol, and melt at Mi » | 
under partial decomposition. 

Professor A. W. Hofmann points out the existence of a’ 
series of ‘‘ Guanidin Sulpho-Acids,” the formation of which 
is analogous to that of the bases from which the guanidins | 
are obtained. The reaction was icularly illustrated with | 
diphenyl-guanidin. When this is submitted to the action! 
of water or dilute acids, the following decomposition takes 


place: 
O(C.H,),H;N;4+2H,0 = 0O,+2C,.H,NH, +N Hy. 


In the presence of concentrated H,SO,, the aniline is con- 
verted at once into sulphanilic acid, bey peep a7 By 
exposing the mixture of diphenyl-guanidin and H,SO, toa 
moderate heat no CO, is evolved, and the guanidin disa 

in the liquid, from which a new sulpho.acid. C(C,H,80,H), 
HN, , is obtained. The Ba, Pb, and Ag salts were described. 
Other guanidins were found to exhibit a perfectly analogous 
deportment. Experiments have been especially made with 
triphenyl-guanidin and the base obtained by the action of 
CCl, upon aniline. 

In a late communication to the Society (Chem. News, vol. 
xxxv., p. 85), A. Kern stated that mono-methyl-aniline was 
not formed by the actiun of CH,I on C,H.NHg, and doubted 
the existence of the compound on the strength of his experi- 
ments. Professor Hofmann read in this connection a paper 
from P. Hepp, On Mono-methyl-aniline,” which he ond 
obtained by submitting the sodium derivative of acetanilid to 
the action of the — 4 methyl. The compound thus og 
pared exactly the same properties bolting at 1 
etc.) which Professor Hofmann has observed in mono-methy] 
aniline separated in quantities from commercial aniline 
by the action of chloride of acetyl. 

The following communications have been received from 
7 Meyer, “"On the Mol 

. Meyer, ‘On olecular Constitution of Ammonium 
Chloride.” A. Ladenburg has recently defended the theory 
of the trivalence of nitrogen,and the correctness of the formula 

iodide, 


| 


NH,. HCl, a of the two bodies Ni C,H, C,H,I 
and NOHGH CHT obtained somenielie team toche- 
lamin with benzyl-i and benzyl-diethyl amine with 
ethyl-iodide. These two hodles he regarded as essentially 
different, the first by treatment with HI yielding C,H,I; the 
latter, not Meyer, has repeated the experiments, and found 
the two bodies to be identical. The separation of O,H,I, in 
the one case, he considers to be due to the presence of small 





portions of (C;H,)s(C,H;s),NI, which is al formed in the 
Se St kee eae iodide easily ; he regards the 
two as additional i geeets for the formula NH,CI of the 
typical ammonium chlo: 

A. Behr has examined ‘‘ The ic Acids present in the 
Juice of the Sugar Cane.” In tion to malic acid and 
oxalic acid, the only two acids previously detected, he has 
found aconitic acid, forming 0°149 per cent. of the crude 
melago sugar obtained by ply boiling the juice of the 
sugar cane. It is separated out in a pure state by treatment 
with acetate of lead and H,8, followed by repeated crystal- 
lizations in the form of the ammonium salt. The turbidity 
of the aqueous solution of melago sugar was found to be due 
to the presence of aconate of lime, and simply by treatment 
with water | quantities of the acid can be obtained. 
Aconitic acid, C.H,.O., appears to bear the same relation to 
the juice of the sugar cane that citric acid—also a hexacarbon 
acid—does to the juice of the sugar beet. The melting point 
of the author’s acid being 172°, and that given in chemical 
works being 140°, he was led to investigate this subject, and 
found the melting point of aconitic acid various, according 
to the method of preparation, but that in all cases it lies near 
170°. 

A. Christomanos, ‘‘On Chromic Iron Ore.” The formula 
of Rammelsberg, R,O,—FeO,Cr,0,, has been found correct 
for most specimens occurring in Greece. Other proportions 
have, however been foun r,0,: FeO, 1:1, 1: 2, 2: 8, 8:2. 

T. Haver Droeze contributes an extensive array of experi- 
ments ‘‘On the Solubility of Gypsum in Water and various 
Saline Solutions.” The results obtained with water coincide 
more closely with those published by Marignac than with 
those of other observers. Gypsum is, in general, more solu- 
ble in saline solutions than in water. Ina solution of MgSO, 
it is, however, completely insoluble. 

O. N. Witt describes his discovery of the “ Chrysoidin,” 
lately investigated by A. W. Hofmann (Chem. News, vol. 
XXXv., p. 64). 

R. Anschutz finds that by the ‘‘Action of Acetyl-Chloride 
upon Dibasic Acids,” instead of mixed anhydrides, acetic 
acid and the anhydride of the acid used are formed. 

R. Anschutz and G. Schultz, ‘‘Action of Sodium Amalgam 
upon Phenanthren-quinon.” By the action of hydrogen in 
statu nascendi on an alcoholic solution of phenanthren-quinon, 
reduction and oxidation take place at the same time, forming 
diphenyl-carbonic acid, 


COOH.C,H,—C,H,COOH. 


H. Beckerts and R. Otto, ‘‘A Simple Method of Preparing 
Propionic Acid from Propionitril.” This consists in treating 
propionitril at 100° with three times its weight of a mixture 
of 3 vols. H,SO, and 2 vols. H,O. At the expiration of 
about two hours the reaction is ended, and the nitril changed 
almost quantitatively into propionic acid, which forms the 
upper layer of the liquid, and can easily be separated and 
age The method is preferable to that of treatment with 

IKO, etc., hitherto in use, on account of its rapidity, and it 
can be used for the production from their nitriles of such 
acids as cannot exist in an alkaline liquid. 

**On Solid Dichloro-propionitril.” The authors have pre- 
viously expressed the opinion that the solid dichloro-propio- 
nitril formed contemporaneously with the liquid @-dichloro- 
propionitril by the action of chlorine upon propionitril is a 

lymeric modification of the a compound. is assumption 
8 supported by two experiments. If the solid dichloro-pro- 
pionitril is heated with dilute H,SO, it changes almost en- 
tirely into the liquid form. The proportion of the solid com- 
pound obtained in the joint preparation of the two is height- 
ened by decreasing the temperature. 

**On the Pre 
racemic Acid from a-Dichloro-propionic Acid.” The silver 
salt of the latter yields, upon heating with water, a sclution 
of monochloracrylic acid: 


C;H,;Cl,AgO.—C,H,ClO.+AgCl. 
If Ag,O or Ag.CO, be added to this solution in the propor- 


is formed, and this 7 heating yields pyro-racemic acid, 
C,H,ClAgO,+H,0— +C;H,O;. This acid is also ob- 
tained a from a-dichloro-propionic acid, C;H,Cl,0.+ 
Ag,.CO,—C,H,O;+2AgCl+C0O,. 

C. Bottinger, ‘‘On the Dry Distillation of Glycerinic Acid.” 
Pyro-racemic acid is obtained in such very small quantities 
by this operation that the reaction cannot be used to explain 
the structural formula of the acid. A new acid, C,H;0s, 
melting at 83°, and ssing ~~ —— properties, 
was found in small quantities in the distillate. 

“On Indigo.” In the preparation of anthranilic acid from 
indigo, formic acid was found to be the only other well char- 
acterized body yielded by the reaction, in accordance with 
the formula— 


0.H.NO+0-+2H,0—0,H.(NH,)0,4+CH,0,. 


As this would tend to show that the eighth carbon atom in 


indigo is joined to hydrogen, the authors regard the reaction 
as being in favor of the following formula for indigo: 


com 
C,H 5708. 
Ortho-amido-benzoic aldehyd and formic acid— 
C.H,(NH,\(COH) and CH,0,, 


one then be regarded as the most probable generators of 
ndigo. 

F. Beilstein and A. Kurbatow, “On the Chlorine Deriva- 
tives of Benzene.” The authors have succeeded in obtaining 
the third isomeric trichloro-benzene, and the third isomeric 
tetrachloro-benzene wanting to complete the list of all - 
ble chlorine derivatives of benzene according to the theory 
of Kekulé. Trichloro-benzene (1, 2, 3) is obtained by the 
action of ethyl-nitrite on p-m-o-trichlor-aniline (melting pos 
67°5°). It crystallizes in large lamin from alcohol, melts at 


*, | 54°, and boils at 219°. The nitro-derivative, C,H,Cl,NO, (1, 


2, 8, 4), in lustrous needles, melts at 56°, and 
elds by ion the original trichlor-aniline. Tetrachloro- 
nzene (1, 2, 8, 4) is obtained from the above-mentioned 

trichlor-aniline by replacing the amido group by a chlorine 

I in melts at 46° 


atom. It , and boils at 
245° to 253°. The nitro-compound is changed by reduction 
into tetrachlor-aniline at 118° 


85.) 

series mts ‘On 
Schizomycete Fermentation.” A trace of this ferment causes 
in dilute aqueous solutions of glycerin, in the presence of 
CaCO, at 40°, a brie fermentation, producing chiefly, 
besides CO, and H,0O, ethyl-alcohol, normal butyl-alcohol, 
normal butyric acid, and caproic acid. Sulphate and phos- 
phate of ammonia were found to give good results as sources 


tion of Monochloracrylic Acid and Pyro- 


of nitrogenous nourishment. By use of pepsin for this pur- 
oan vain base of the isthe aortas’ wen Ghteinel in 
small tities. Mannite the same fermentation, 
sanaeat bates alcohol, normal bu’ acid, and small quanti- 
ties of succinic acid. Dextrin and starch yield with this 
process smal] quantities of alcohol. 








CHEMISTRY OF THE URINE. 


Reaction for Uric Acid.—Magnier de la Source substitutes 
bromine water for nitric acid in the known mur. ex. yd. re- 
action for uric acid. The sediment containing uric acid is 
treated with a single drop of bromine water (of such a 
fom that 100 cc. of water contains five to six drops of 
b ne), Upon eva ion on the water bath, a brick- 
red residue is left, w turns blue by the addition of a 
| drop of ium hydrate sclution, or gives the well-known 
| purple when pms is added. By this means the merest 
| trace of uric acid can be discovered. 
E. Fleischel modifies Briicke’s modification of G. Melius’ 
test for biliary coloring matter, by substituting a concen- 
trated solution of sodium nitrate for the nitric acid, assert- 
ing that the color is retained a much longer time. 
6. Rosenbach tests urine for biliary coloring matter, by 
first filtering the icteric urine h filter paper, which is 
thus colored from a yellow to brown color, and then ob- 
taining the color reaction by touching the paper with a drop 
of nitric acid. 
According to Von Mering, and Musculus, the greater part 
of chloral taken internally forms a product in the organism, 
= 7 in the urine as urochioralic acid C;, His, Clo, 
* wo 
E. Kitz a2, confirmed the statement of Strauss, that ino- 
site may be found in the urine of healthy persons passing 
|an extra amount of urine. It is not, however, constant in 
the urine of patients having diabetes insipidus. 
Schmiedeberg and Meissner have shown that hyposulphur- 
ous acid is te constantly present in the urine of cats, 
and Sassently in that of dogs. And now A. Striimpel has 
found it in the urine of a typhus fever patient. 
Von Mering examined the urine of a case of acute phos- 
phorus poisoning; 1200 cc. of urine were collected in 
| twenty-four hours of the third and fourth day after the 
administration of the poison, and contained 20.5 grammes 
of urea and 1.34 es of uric acid. It was free from 
sarko-lactic acid, peptones, leucin and tyrosin. During the 
whole examination—until the death of, the patient—the 
urine was free from sugar, although the patient had taken 
| two hundred grammes of cane —_ The urine exhibited 
the bile pigment test in a very slight degree. An alcoholic 

| extract of the liver yielded no sugar. In another case of 
fry age poisoning the urea contained sarko-lactic acid, 
ut little urea. 








THE COAL TAR COLOCRS.* 

During recent years chemists have devoted themselves 
| very much to the utilization of waste products, that is, to 
| the elimination of valuable materials from substances either 
| worthless or positively noxious. Among the achievements 
| of the chemists in this line I may mention, as examples, the 
| extraction of phosphorus from bones, oleine and stearine 

from soap-scouring liquors, indigo from indigo-dyed rags, 
copperas from pyrites, sulphate of ammonia and ammonia 
‘from gas liquor; but, among the whole range of chemical 
| industry, there has been no conquest over matter so great 
|as in the production of these marvelous colors from coal 
tar. 


The time at my disposal will not allow me to enter length- 
| ily into the history of the discovery of these colors, inter- 
esting noun it may be. 
In 1834, Runge extracted a substance from coal tar which 
ve him a blue color when mixed with a solution of chlor- 
ide of lime. He gaveto this substance the name ‘‘ Kyanol,” 
derived from a word which signifies blue. Kyanol was 
afterward proved by Hofmann to be identical with crystal- 
line, whick had been discovered in 1826 by Unverdorben, 
| among the products of the destructive distillation of indi- 
| go, with aniline, discovered by Fritzche in 1840, when dis- 
tillin indigo with caustic potash, and with benzidam, pre- 
sored by Zinin in 1842, by the action of sulphide of ammo- 
nium upon nitro-benzol. This substance, which is now 
known In commerce by the name of aniline, from azi/, the 
Portuguese name for indigo, remained a mere laboratory 
curiosity until 1856, that is, twenty _— ago, when Mr. 
Perkin took out a patent for the production of a violet, or 
mauve ; and from that time to this there has been a constant 
succession of colored products derived from the same 
source, to which many chemists have contributed. Hof- 
| mann, Medlock, Nicholson, Girard and De Laire, Poirrier, 
and others, stand in the front rank of discoverers. 


Aniline. 


We have seen that aniline, originally known’ under various 
names, can be obtained from various sources. Indigo is 
| outof the question, as it would prove too dear from that 
{source. Coal tar contains only very small quantities of it, 
about 4¢ per cent. being the ave quantity, and the sep- 
aration and purification of it are tedious operations. 

The aniline employed in the production of colors is ob- 
tained by converting another coal tar product, benzol, into 
nitro-benzol, and then that into aniline. 

Benzol is lar ly contained in coal tar naphtha, the first 
product of jon of tar. The naphtha is redistilled, and 
the first portions taken. 

The composition of benzol is represented by the symbol 


C. He 


It is, therefore, a hydrocarbon. It is, however, a hydride 
of a compound radical, called phenyl. It may, therefore, 
be represented by the symbol 
Cc. Hs. H 

| OF, more shortly, by Ph H., in which Ph represents the rad- 
| ical phenyl. 
Benzol is converted into nitro-benzol by treatment with 

ane nitric acid mixed with sulphuric acid. The following 
| equation shows the reaction : 


Cc. Hs. H + H NO, = C H, NO, oa OH, 
Benzol. Nitric-acid. Nitro-benzol. Water. 


Lastly, nitro-benzol is submitted to the reducing action of 
? removed, 


nascent pve whereby its oxygen is entirely 
and it becomes nized thus— 
Cc. H, NO, + 8 H, = Cc, H, N + 2 OH; 
Nitro-benzol. Hydrogen. Aniline. Water. 
Aniline is a basic substance like ammonia ; it forms crys- 
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talline salts by combining with acids. It was on account of 
this property that Unverdorben gave it the name of crys- 
tallin. 

Its constitution is best understood by mqesng it as an 
ammonia substitution, in which one atom of the hydrogen 


in ammonia is replaced by the phenyl radical, thus— 
Ammonia NH; Aniline N (N, H;)' H, or N Ph’ H, 


The manufacture of aniline from nitro-benzol is now 
carried out on an immense scale; the nascent h. n 
roduced by the action of iron borings on acetic acid is 
found to be the best for the purpose of reducing 
the nitro-benzol. This is Bé p’s method. 


Toluidine. 


The aniline of commerce is not pure aniline, but contains 
an admixture of another member of the same series of 
bodies called toluidine, the presence of which, we shall see, 
is essential in the production of magenta, which is the 
starting point in the manufacture of a great number of the 
aniline colors. Toluidine is derived from toluol, which is 
contained in coal tar naphtha along with benzol, by processes 
analogous to those which are employed to convert the ben- 
zo) first into nitro-benzol and then into aniline. The toluol, 
C; Hs, is converted by nitric acid into nitro-toluol, C, H 
:NO, which 15 he action of nascent hydrogen becomes tol- 
uidine, C; H, N, or N (C; H:) Hg. 


Magenta. 


This dye, as previously stated, is the starting point in the 
manufacture of the greatest number of the so-called aniline 
colors. It will be convenient, therefore, to describe at first, 
although it was not the first discovered. 

In 1866, Natanson noticed that a red color was produced 
when aniline was treated with Dutch liquid; Hofmann gota 
similar reaction in 1858, by treating aniline with tetrs- 
chloride of carbon ; but Verguin, 1859, was the first to man- 
ufacture magenta for the dyer, taking out a patent for it in 
conjunction with Renard Fréres. Verguin obtained the 
color by the action of tetrachloride of tin on aniline. 
Then again, in 1859,came Gerber Keller’s process, which 
consisted in the use of nitrate of mercury as the active 
agent; but the process which is now almost universally 
employed for the production of magenta on the large scale 
was invented by Mr. Medlock, and patented by him in 
January, 1860 ; the patent right was subsequently sold to the 
firm of Messrs. Simpson, Maule & Nicholson. In May 
1860, the same process was patented by Messrs. Girard an 
De Laire. The agent employed by Medlock for the conver- 
sion of aniline into magenta is arsenic acid. Arsenic acid 
is made by treating arsenious acid (white arsenic) with nitric 
acid. 

The manufacture of nta has now arrived at a state of 
great perfection ; but as the dyer is more concerned with 
the mode of using this and the other aniline colors as dyes, 
and their special properties, than with the details of their 
preparation, I do not deem it necessary to enter further into 


its manufacture. 

Magenta is the salt of a base, called rosaniline by Hof- 
mann, who investigated it. ‘Rosaniline, sometimes also 
called “magenta base,” is formed by the removal of six 
hydrogen atoms from one molecule of aniline and two 
molecules of toluidine thus— 

C.H,N+2C,HN = Ca Hw Ns + 8H, 
Aniline. Toluidine. Rosaniline. Hydrogen. 

Hofmann discovered this fact by observing that magenta 
could not be formed when pure aniline alone or pure tolui- 
dine alone was acted on, and only when the two are mixed. 
The base rosaniline, when perfectly pure, is colorless, but 
the color called magenta is instantly developed when it 
combines with an acid. 

The magenta of commerce is either the acetate of rosani- 
line or the hydrochlorate— 


Cao His Ns, C2 Hy On. 
Coo Hie Ns, HCL. 


The acetate is freely soluble in water, and is on that account 
preferred by the dyer. Its crystals have a fine golden 
green iridescent appearance. Itisoften called roseine. The 
hydrochlorate is but sparingly soluble in water, but freely in 
alcohol. 


eee eee eee 


Dyernc OPERATIONS WITH ANILINE COLORS. 


Wool has such a powerful affinity for the aniline colors 
that the chief difficulty in dyeing with them is to obtain 
even work. This is accomplished in a variety of ways : 

1. The goods are introduced quickly at a temperature 
much below the boil, the bath is then heated up very grad- 
ually for half an hour, the goods being kept in constant mo- 
tion all the time. 

2. Where the re can be entirely removed from the 
bath, it is found advantageous to introduce the whole 
amount of color at two or three se times. 

8. Evenness may frequently be obtained by the addition 
a large bath of a few buckets full of crystal of sulphate 
of soda. 


4. The goods must be well scoured, and free from every 
trace of grease, and soft water should be used. Wool re- 
quires no mordants for the aniline colors; the so-called 
mordants required in dyeing with some of them merely act 
the part of a modifier, and are in no sense mordants in the 
proper meaning of the term. 

eee colors, therefore, behave to wool as substantive 
colors. 

The aniline colors are neither mill-fast nor sun and weather 
proof; I cannot, therefore, classify these among the fast 
and permanent colors which I have already ribed ; 
they, however, vary ke much in fastness and permanency ; 
some of the blues will withstand a good deal of severe 
treatment. They serve an important purpose exceedingly 
well, in furnishing bright and brilliant colors, of every con- 
ceivable shade, for goods which are not ye to be ex- 
ye to deteriorating influences ; but they far surpass the 
ast colors in beauty. It is not ri , therefore, that 
the gentler portion of humanity should delight themselves 
and us by adorning themselves with these glorious colors, 
which rival the tints of the rainbow, the hue of morn- 
ing. and the beautiful colors of the win tribes of the 
sunny South. 

Roseine, or the acetate, is prepared for dyeing operations 
by dissolving it in boiling water, and stering the solution 
through flannel, so that no undissolved particles of 
the dye can come in contact with the goods to be dyed; the 
solution is then added to the bath as required. 

; nta, or the hydrochlorate, is got into solution by 
dissolving it in boiling water, in the proportion of two 


trated solution may be made by dissolving the color in 

methylated spirit, and then adding boiling water. If the 
be worked up intoa paste with gl before 

treatment with water, a very perfect solution is obtained. 


Ponceau 


Ponceau is another aniline red, which may be classed 
with magenta and roseine. It, is, however, a more 
red than either, and is considered a faster color. 
process of its manufacture has not been made public. _ Its 
solution is prepared and used by the dyer in the same man- 
ner as that of roseine. 

There is also an aniline scarlet, but it does not produce a 
scarlet on wool equal to what can be got by other means. 


Aniline Crimson. 

This is a crude, common mta, often called claret- 
paste, which is exceedingly for dyeing clarets, ma- 
roons, and any composite color containing magenta. The 
color is prepared for dyeing by dissolving it in hydrochloric 
acid, then adding boiling water, and filtering. Any excess 
of acid may be p Errore in the dye-bath by an aikalt 

Aniline Violet. 

Mr. Perkin’s violet, or mauve, as already stated, was the 
first color made from aniline which was converted to practi- 
cal purposes. It may not be out of place if I repeat a few 
of the words which Mr. Perkin made use of, when he gave 
an account of his discovery to the Society of Arts, soon 


after he made it. He said: 
“Chemists have always been desirous of producing natu- 


been successful. It was whilst trying to solve one of these 
questions that I discovered the mauve. I was endeavoring 
to convert an artificial base into the natural alkaloid quin- 
ine ; but my experiment, instead of yielding me the color- 
less quinine, gave a reddish powder. With a desire to un- 
derstand this peculiar result, a different base of more sim- 
ple construction was selected, namely, aniline, and in this 
case I obtained a pes black product. Thiswas purified 
and dried, and, when digested with spirits of wine, gave the 
mauve dye.” 

Such was the experiment which eventually led to the for- 
mation of an entirely new industry, and the utilization of 
an offensive bye-product in the manufacture of coal gas. 


ionable color, but it has been toa great extent superseded 
by the introduction of violets of r ae 

The discovery of the constitution of rosaniline by Hof- 
mann was followed up by him, and he elicited the important 
fact that some of the hydrogen atoms in rosaniline are re- 
} sarang by radicals such as ethyl and methyl, and that 

ifferent shades of violets can be o a. = ing one, 


two, or three atoms of hydrogen by these Thus we 
have— 
Monomethyl rosaniline.......... Cao His(CHs) Ns; 
Dimethyl rosaniline........... -Cao Hix (CHs)s Ns 
Trimethyl rosaniline........... Cao Hie (CHs)s Ns 


The salts of these substitution compounds are violet, 
passing from a red shade in the monomethyl derivative to 
a blue shade in the trimethyl one. The numerous interme- 
diate shades are, no doubt, mixtures of varying proportions 
of the three. They are produced by heating under pressure, 
in enameled iron vessels, a mixture of the base rosaniline, 
an alcoholic solution of caustic potash or soda, and iodide 
of methyl or “. or @ mixture of the two, according to 
the shade required. 

The colors are now well known to the dyer as Hofmann’s 
violets ; since their discovery they have been well patron- 
ized by the public, and are much esteemed for the beautiful 
and bright colors which they give to wool. 

These violets are manufactured by the firm of Messrs. 
Brooke, Simpson & Spiller, to whom I am indebted for 
the colors I now exhibit. 

Another set of violets, called Paris violets, te the 
same composition as Hofmann’s violets, were obtained by a 
process discovered by Lauth, but the process was much im- 
proved by Poirrier, of St. Denis, who now manufactures 
these violets, and to whom I am indebted for the samples I 
now place before you. 

In the manufacture of the Paris violets, the substituting 
radical is introduced into the aniline and not into the rosan- 
iline, as is the case in Hofmann’s violets. The methyl ani- 
line, C. He (CHs) N, and methyl toluidine, Cy Hs (Cc s) N, 
formed at the same time from commercial aniline, are then 
treated with tetrachloride of tin, which converts them into 
the methy] rosaniline thus— 


C. H. (CH;) N + 2 C, H, (CH;) N = 
Methy! aniline. Methy! toluidine. 
Cao His (CHs), N + 3H, 
Trimethyl r ie. 


Many other aniline violets are in the market, but the two 
—~ which I have described above are most generally used 
by dyers. 
Woolen goods are dyed with these in the same manner as 
with the aniline reds. The well-cleansed are entered | 
at about 130° F., and well handled ; the is gradually | 
heated up to near the boiling point. The color is intro-| 
duced at two or three times. For the bluer shades of vio- | 
lets it is found to be advantageous to make the bath slightly 
acid, which has a tendency to a blue color. 
The violets are the acetates or hydrochlorates of the | 
methyl or ethyl rosanilines, and are consequently ordinary | 
salts. They are substantive colors to wool, requiring no | 
mordant of any kind ; their affinity for wool is very great, | 
but it has not it character of a fast color. 
For dyeing the heavier shades, it is found advan‘ to) 
add to the bath, for 100 Ibs. of woolen material 4 Ibs. of | 
—= and 10 lbs. of sulphate of soda, to prevent too rapid 


Coo His (Cs Hs)s N; 


They are made by heating together magenta and aniline ; 
product is then purified. These blues require to- 
Re Meneiyed fo ant, UAE & no ineenseneeen 





gallons of water to every ounce of the dye ; but a concen- 








ral organic bodies artificially, and have in many instances | jn 


For some time after its discovery mauve was a very fash- | P 
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to be d up to , portions 
off tron tens to Bagge Ege) Sn ut 
nto the acid bath, and more color is added to the e 
bath if necessary, and the dyeing operation continued. 


Aniline Greens. 
There are several greens in use Ast the dyer. The color 
n 


called iodine green is, however, I k, preferred. It is a 
dimethyliodide of the violet base trimethyl] rosaniline: 


Cro His (CH;)sN3,(CHs 1), + OH: 


The dyeing with iodine green is done in a bath of silicate 
of soda, as with the alkali blues; the color is afterwards de- 
veloped in acid, or, better still, in tin spirit, which gives a 


faster color. 
The proper shade of green is often arrived at by the ad 
bath of the necessary quantity of picric acid. 


dition to 
Aniline Yellow and Picrie Acid. 


The aniline yellow is a bye-product in the manfacture of 
magenta. It is the salt of a base called chrysaniline. The 
color is often called phosphine. There are also other yellows 
the market. There is nothing difficult in the dyeing 
operations. The addition of tartaric acid or tartar to the 
bath is an improvement with some of the yellow colors. 

Picric acid is obtained by acting on carbolic acid, or phenol, 
with strong nitric acid. It is a substitution product, in which 
the group or radical NO, takes the place of hydrogen. Its 
formation is explained by the following equation: 


C. Hs, HO + 3 HNO, = Cs H, (NOs), HO + 8 OH, 
Phenol, Nitric acid. Picric acid. 


Picric acid dyes wool a nape yellow, with a slight 
tinge, which is rather objectionable. It is much emp — 
to produce greens along with extracts of indigo, and to modify 
the shades of reds and browns; in fact, it serves the same 
with the aniline colors that the yellow woods do 
with the red woods, in modifying their shades. 

The dyeing of wool with picric acid tye: no difficulty. 
The dye is freely soluble in water. It is advantageous to 
make the bath acid with sulphuric acid. 


Aniline Browns.— Bismarck Brown. 


These are an extremely useful class of colors. They dye 
wool easily, and their shades are readily modified to the red 
sidé by the use of magenta; to the yellow side by picric acid, 
Persian berries, or turmeric acid; and to the blue by 
extract of indigo. 

There are several modes of poses these browns; one 
of the most commonly used colors is prepared by acting on 
dinitro-benzol with granulated tin and hydrochloric acid, 
which produces phenylene diamine, which is then acted on 
by an alkaline nitrite. 

The solution of the color is prepared for the dyeing opera- 
tions by ey it in hydrochloric acid, and diluting with 
hot water. The dye is then ready for use. 


Aniline Black. 


By the employment of very powerful oxidizing agents, 
such as potassic chlorate associated with a copper or vana- 


dium salt, the salts of analine are converted into an intensely 
black color, which has been applied successfully in the 
ve, it has not suc- 


— of calicoes, but as yet, I 
cessfully applied to the dyeing of wool, for which it seems 
to have less affinity than for vegetable matter. The color is 
unaffected by soap, acid or alkali, and is consequently very 
well suited for certain purposes in the woolen trade, such as 
its use in certain mixtures of cotton and wool, in which it is 
es that the cotton dye shall be a fast one and not 
run in the scouring. Aniline black seems to fulfill these 
conditions —— . Ithas been ascertained, chiefly through 
the researches of Mr. Samuel Mellor, of Patricroft, that t 

difficulties experienced in using aniline black as a cotton dye 
may in a great measure be overcome by using the followin 

——— of substances, and drying with a dry heat o 


40 degrees: 
16 oz. Hydrochlorate of aniline. 
8 oz. Chlorate of soda. 
16 grs. Chloride of vanadium. 


The whole is dissolved in water and made up to one gallon. 
Chloride of copper may be used instead of the vanadium salt, 
but a much larger quantity will be required. The cotton is 
——— in this mixture for one hour, wrung out, and dried 
as above. 

The difficulties to be overcome in the use of aniline black 
as a dye are, the liability of the color to become green, and 





the liability of the fabric to become tender. 
Unlike all the other aniline colors, the affinity of aniline 
black for wool is very slight; it, therefore, does not seem 
likely that it will find use as a woolen dye. 


Tue Dyerse or Mrxep Fasrics or Cotton anp WOOL. 
Blues. 


Dye the wool or worsted first with an alkaline blue, in the 
ordinary way, 
is dyed a little lighter in the shade than the 


wool pattern, as 
in sree, Se cotton, afterwards the wool takes up a little 
additi color. After dye’ the wool, wash out and de- 


velop in acid, and wash 


cotton blue up to shade, the color until Re puaee 
shade is obtained. A solution of alum should be along 
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tionized the d 

& separate ies of tinctorial substances, which the 

dyer to obtain every shade of color previously obtained by 

other agents, and, though wanting in solidity and permanency, 

they supply such abundant opportunity for the dyer to pro- | 
duce colors much in demand, that they will always find a 

place in the dye-house. | 

I cannot bring these lectures to a conclusion without ex- | 

ng regret that the principles of the dyer’s art should 
ve been so much neglected in this country, and that our 
woolen manufacturers should have so long submitted to have 
such a very important branch of their manufactures carried 
out by men who, for the most part, work by purely rule-of- 
thumb processes. When I say this, Ido not wish to im 
that the dyer is not a skillful workman, for, considering 
opportunities, he has brought his art to a wonderful state of 
perfection. But where such large interests are involved as 
they are in the woolen manufactures of the United Kingdom, 
it seems strange that the manufacturers have not yet opened 
their eyes to the fact that, in this scientific , We can no 
more hope to compete with those who work out their processes 
on scientific principles than we could hope to overcome an 
enemy armed with modern weapons of precision if our 
soldiers were dependent upon the old “ Brown Bess” of 
former times. So far as I know, the Society of Arts’ scheme 
of offering prizes to students in dyeing, after examination, is 
the first attempt which has been made in this country to 
induce young dyers to study their art; but it is a deplorable 
fact that, me, eae the length and breadth of this land, last 
year. there was found only one student who ventured to offer 
imself for examination in wool dyeing. If our manufac- 
turers studied their best interests, they would at once set 
about offering inducements to their young dyers to make 
themselves better acquainted with the principles of their art, 
by providing a library of the best standard works on dyeing 
for their dye-house, by furnishing «a small laboratory for their 
works, by encouraging their young men to study yoy 
by encouraging the formation of dyers’ societies in their d 
trict, and by uniting to endow chairs in colleges now in 
existence devoted to technical education. By such means, 
or others of a similar character, we might hope in time to 
have a class of working dyers proud of their art, skillful in 
the practice of it, and able to compete with the dyers of any 
other nation. 

My best thanks are due to several woolen manufacturers 
and dyers in West Yorkshire, who have given me the privi- 
lege of visiting their dye-houses, and have explained their 
processes to me. I have no permission, however, to mention 
their names, 


CONTRACTION OF BLOOD-CORPUSCLES THROUGH | 
THE ACTION OF COLD. 


By R. U. Prrer, M.D., Chicago. 


THERE is no one department of histological inquiry in 
which there is a wider difference of opinion than in that 
which relates to the structure of the blood-globules, their 
method of development, the normal balance of their con- | 
stituent principles, and the office or offices they perform in 
the complex working of the animal machine. While en- 
gaged in a somewhat extended study of the blood with refer- 
ence to the settlement of disputed facts in connection with 
some cases of legal investigation, I have met with certain 
changes in the forms of the blood-corpuscles of some mam- 
mals which, so far as I am aware, are entirely new to sci- | 
ence, and if so, like all truths, they must have some value as 
such, while their practical value remains to be discovered. 

In my examinations of the blood-corpuscles under the mi- 
croscope, which have been made in part to ascertain whether 
human blood could by any means be distinguished from 
other mammalian blood, especially dog’s blood, I have 
drawn and measured more than ten thousand blood-disks of 
men and dogs, and also some thousands from twenty other 
different species of animals. My method of measurement 
has been to place the paper on the table at exactly ten 
inches from the center of the aes of the microscope, 
while the glass slide, on which the blood-corpuscles are to be 
seen, is at the same distance from the central point. The 
object glass used has been in all cases Hartneck’s No. 9, 
without collar-adjustment, with a C. eye-piece, giving 1,275 
diameters as the magnifying power. I have made tables of 
blood-corpuscles arranged in squares, most of the tables be- 
ing made up of rows seven in number, containing seven 
corpuscles in each row. ‘In some cases these tables contain 
from one to three hundred red-blood corpuscles. They are 
made to touch each other, and the rows thus formed are 
then measured in two directions asthey are arranged. This 
enables me to get two measurements of every corpuscle. and | 
thus, as I think, to settle with entire accuracy the relative | 
size of the red blood disks of the various animals between 
which this comparison has been instituted. However this | 
may be, it is clear that, if there is any inherent errer in the 
process, it would not in the least degree affect the relative 
accuracy of the result. In arranging my tables, I draw a 
horizontal base-line on the paper, to which is let fall a per- 
pendicular line, forming two sides of a square. In the 
angle formed by the meeting of these two lines the tables 


are begun, and the corpuscles piled, so to speak, upon each | large 


other until the requisite number is drawn. I have been ac- 
customed to make a number of these tables before measur- 
ing any one of them. In every case, when possible. they 
have been made up from a single field on the slide, without 
passing over one corpuscle, and, whenever there has seemed 
to be a large re; of large or small corpuscles in one 
field. several ta ve been made from the same slide. I 
have also drawn a number of tables where the corpuscles, 
lying contiguous to each other in a single layer, have seemed 
to crowd their fellows into various odd shapes, and have 
found these tables to average in measurement the same as the 
others made from the more perfect forms found on the same 
slide. As theresult of these various measurements of dog’s 
blood, six thousand nine hundred and ninety-eight (6,988 
in number, I find the ave of a single corpuscle to be 
revs of aninch, .007147 millimeter, Gulliver ving gers Of 
an inch, Schmidt gy, of an inch. From a like measure- 
ment of more than one-half the same number of human 
blood-corpuscles I get an average of of an inch, 
007774 millimeter, Gulliver giving of an inch, Schmidt 
weer Of an inch. In my tables from other animals the | 


Sguregate measurements as nearly with the authorities 
as do those of man or the Se I ought perhaps to mention, 
as some of my readers may not have invest 


the sub- 
ject, that the reason for this long course of study, and these | 
numerous com) of the red-blood disks of the dog 
with those of man, is from the fact that the dog is the | 
only with man whose blood would be liable 
in criminal cases to be confounded with his. It is true that | 
the blood of the monkey, and of some few other animals, is | 


Bi | Sarin 


er’s art in one branchof hiswork. They form | quite near, as regards the size of the globules, to that of | simple instrument, 


man, but such cases are not aye Aa be often called in ques- 
tion. My drawings from the microscope are all finished as 
drawn with the brush, while under the camera-lucida, thus 
assuring accuracy in size, and also of outline and texture. 
Observations upon the effect of cold and heat upon the 
blood are as old as the time of Aristotle. Fourcroy, Gau- 
bius, Hewson, ++ Sir Charles Scudmore, Davy, Hunter, 
and many otbers, have made experiments as to the effects of 
cold upon the coagulation of blood, but not, that I am aware 
of, as — the action of this agent in contracting the 
co es. 
us much seems necessary as introductory to what - a 
to me, at least a new discovery, which regards t 
shrinkage of the red-blood ee principally under cir- 
cumstances of exposure to cold. I was led to the observa- 
tion of this fact by obtaining some calf’s blood froma 
neighboring butcher’s shop; the corpuscles of which, upon 
measurement, I found to fall considerably short of the 
tables, and also of other measurements that I had myself 
made. Upon this I procured some ox blood, from the same 
shop, which measured to a fraction the same as the calf’s 
blood first experimented on. The flesh whence this blood 
was taken had been some two days in the ice-house, where it 


itting, as I believe it will, of the 
observation of the , a8 an opaque object, for hours 
and days, may be of solid service in —ae- 

| It is obvious that by increasing the size of instrument, 

| a hen’s or duck’s egg could be accommodated; and if the ex- 
cavation for the egg were carried quite through the center of 








had been put while it was still warm with its animal heat. 
Upon noticing this fact, I obtained, at the same establish- 
ment, some blood from a freshly-killed calf. With a part of 
this blood I prepared several slides. Another part I left in 
the ice-house for an hour, and still another part I exposed in 
glass vials to a freezing mixture which carried the mercur, 

to zero. Of this cold, and also of this frozen blood I e 
slides, and then, after allowing both to reach 80°, the tem- 
perature of the air at the time, I made still other slides of 
the same blood. The average measurement in their normal 
state, of one thousand and sixty-five (1,065) co les of 
ox and calf’s blood, including one hundred and nine of the 


calf’s blood, upon a portion of which the freezing experi- 
ments were afterward made, was the of an inch, the 
average, according to Gulliver, being gpyy of an inch. 


After being exposed in the ice-house the corpuscles meas- 
ured 7755 of aninch; the same blood carried to zero, meas- 
ured ggys Of aninch. Thetwo other specimens, which had 
been kept for some time in the ice house, measured—the ox 
blood zy, of an inch, the calf’s z75,. 

In another experiment corpuscles of ox blood, carried to 
zero, measured of an inch. The blood which had 
been frozen and afterward allowed to reach 80° Fahr., before 
—s put upon the slide, did not show any expansion of the 

sks. 





I give drawings of the comparative size of the ox and calf’s 
blood corpuscles, as seen at their normal state, and after ex- 
posure to the two successive stages of cold, from freezing to 
zero (Fig. 1). To this I have added drawi of the com- 
parative size of human blood from one individual at its nor- 
mal state, and also after exposure to cold as low as zero. 
These corpuscles are taken from tables containing al 
number, and cannot be far from the true measurement. The 
other tables, which I have made from a number of indi- 
viduals, under the same conditions as those described above, 
agree as closely in the result as is the case with the normal 
tables made from blood-disks obtained from the same indi- 
viduals’ I give also drawings of hen’s blood, both in the 
normal state and after exposure to the freezing mixture. 

(To be continued.) 


NEW MICROSCOPIC STAGE INCUBATOR. 
By H. A. Reeves, M.D., London Hospital. 


Ir is much to be desired that the various processes of ele- 
mentary tissue change, and of development and growth, 
should be observed under the microscope. To this end I 
have devised the following simple apparatus, which, as will 
be seen, is a modification of the Stricker-Sanderson hot 


r and ovoid, is only excavated to a depth sufficient to 
pigeon s or smaller egg, as of a sparrow, canary, 
mitted, and is continuous beneath the egg to 
permit of the circulation of the hot water. The accom- 
ying wood-cut, Fig. 1, represents a section of the incu- 
tor, the interrupted line being the cover-glass, and E the 
egg, with its shell and fibrous covering removed sufficiently 


allow of a 
etc., bein 





to expose the blastoderm. The space between the cag and 
the apparatus should be packed with cotton wool to re the 
heat, and to prevent py be the egg. If found necessary, 
a little sulphuric acid can dropps on the wool to prevent 
the condensation of vapor on cover- Page’s gas 

should be employed to keep feeding water- 
containing vessel at a constant temperature, which can be 
watched by the attached thermometer. I hope that this| 





the incubator—but not at the sides—and enough of the shell 
removed from the lower side of the egg, I think the blas- 
toderm and yolk could be studied as transparent objects, 
provided a strong light and a good condenser were ‘ 

Fig. 2 represents the entire instrument, which is made by 
Mr. Hawkesley, of Oxford street, London. 


| RARLY SYMPTOMS OF GENERAL PARALYSIS. 


REMARKING on the large increase in this disease of late 
7. the —_ — , 
at is the first discoverable symptom of general paraly- 
sis? Enough is known to hazard ae commeanes that sume 
slight paralysis of the muscles of the lip, the nose, or the 
, will be one of the earliest indications. Probably 
the loss of power may, at the outset, be limited toa few 
fibers of the muscle or muscles affected, and the sort of 
| impairment which produces tremulous action—unbalanced 
| and therefore unsteady contraction—will be manifested. In 
equality of the pupils— perhaps from paralysis of the radiat- 
ing fibres of the iris on one side—is a familiar but uncertain 
symptom, of no value except as corroborative. It may oc. 
cur early, late, or not at all. The catch in the voice pro- 
duced by paralysis of a muscle or muscles concerned in 
articulation is a very common sign, sometimes occurring 
| almost alone, and before the mind toms; but this, 
| again, cannot be trusted. Such gross indications of loco- 
motive embarrassment as a limp in the gait, from loss of 
| power in the back or limbs, are probably, except in cases 
| setting in with unwonted severity, not to be expected. The 
whole subject, however, is so involved that nothing certain 
can be said, except that in practical acquaintance with the 
| affection and the means of early diagnosis we are strangely 
and most grievously in the dark. The sum of the informa- 
tion collected by writers on the disease is exceedingly small, 
|and of that little no considerable portion is confessedly 
| based on conjecture. It cannot be otherwise, seeing that 
| general paralysis is neither under the ken of the specialist, 
nor a malady which physicians in general practice consider 
within their province. 
| The characteristic exaltation of ideas which so frequently 
| occurs as the first manifestation of brain disturbances proba- 
bly marks a somewhat advanced stage of the disease, 
| although in practice it is generally one of the earliest indi- 
| cations observed. As a rule, of course, it is not until the 
|g ce of mindsymptoms the affection falls under the 
notice of the alienist. e »ractical question is, what hap- 
pens before this mental outburst? If the mystery is solved, 
it must be by the aid of the general practitioner. The 
| early signs of the disease are of a nature which do not, in 
| the present state of our knowledge, point to the issue, or 
| even suggest the existence of a serious morbid process sap- 
ping the springs of life. 











A LOOK INTO A LIVING STOMACH. 


An “inside view” of a living human stomach is a rare 
privilege for the physiologi Artificial openings in the 
stomachs of the lower animals, especially the dog, have 
| often been made for the — of watching the digestive 
| process, but in the case of man it has been only some pecu- 

iar wound or accident that has afforded euch an opportu- 
nity of seeing the gastric machinery at work. A curious 
case of the kind, probably familiar to many of our readers, 
| was that of Alexis St. Martin, a young Canadian hunter, 
| who in 1822 was wounded in the left side by the accidental 
discharge of agun. The stomach was perforated by the 
shot, and though St. Martin eventually recovered his health, 
this opening was never closed except by a kind of valve of 
mucous membrane, which could be readily pushed back by 
the finger so as to expose the interior of the organ to view. 


| stage, with the gas-tubes omitted. The central cell, which is |The case was for a long time under the investigation of Dr. 


Beaumont, whose observation upon it are recorded in every 
treatise on human physiology ; Indeed, they may be said to 
form the basis of all modern knowledge on the subject. 
The progress of physiological chemistry has shown that he 
made some mistakes, but the more important results of his 
investigations have been fully verified, and have been of in- 
estimable value in a hygienic no less than in ascientific point 
of view. 

Another case of the same sort, that of an Esthonian 
woman, was studied by Drs. Schrider and Griinewald, 
about twenty-five years ago; and a third, which has suggested 
this familiar article on the subject, has just been attract- 

| ing much attention among the medical men in Paris. This 
| past summer a boy was brought to one of the hospitals of 
that city who had swallowed by accident a dose of caustic 
ih. The terrible escharotic produced so tight a con- 
striction in the gullet that no food could pass down into the 
stomach. Death from inanition must have been the result 
had not Dr. Verneuil resolved to perform the operation 
known as gastrotomy. On the 26th of July, accordingly, 
he made a cut into the lad’s stomach and inserted into it an 
| elastic tube, through which food could be in In this 
/ way soup, fine-chopped meat, mashed vegetables, and drink 
were administered. By the 10tn of September the young 
man recovered his health and spirits. He was able to go 
about and help the servants in the hospital, and seemed to 
have as much life and energy as before the accident. Be- 
tween the 18th of August and the 14th of September he 
ten pounds in weight, while being fed ugh the 

in his stomach. 

We do not propose at this time to give even an outline of 
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the facts concerning the digestive process as carried on in 
the stomach, which have been discovered by the study of 
these cases, but limit ourselves to one or two points that 
seem of ia! interest. 

The first is of a ical character. Of the phenomena of 
—— observed, none was more curious than the extent to 
w the emotions affected it. Mere mental exertion did 
not seem to retard digestion so much as is generally sup- 


age The student or the literary man may safely return to 
is work immediately after a hearty meal, provided there is 
nothing in that work to excite or trouble But intense 


emotion, or anything that tends to “‘ worry” the mind, has a 
most injurious effect upon the rations of the stomach. 
The hurried lunch or dinner which the man of business 
crowds into the midst of cares and anxieties that fret and 
vex him is worse than no meal at all. It throws upon a 
pales stomach a burden which it is in no condition to 

, and if the abuse is continued from day to day and 
month to month, the inevitable result is dyspepsia, with its 
train of attendant ills. 

Another interesting fact is the oe a influence of the 
stomach upon the action of the salivary glands, whose secre- 
tion, as is well known, has an important chemical action on 
certain constituents of food, changing starchy matters, for 
instance, into sugar. In Dr. Verneuil’s case, whenever food 
was injected into the stomach of his patient, ‘a flow of 
saliva in the mouth was produced, in the injection of which 
a motion curiously resembling chewing was re’ we. 
short, the different parts of the digestive apparatus are so 
linked together by nervous connections that they ‘‘ sympa- 
thize ” with each other, and if one be stimulated the rest are 
also excited. But, as might be expected, there is no connec- 
tion apparently between the nervous system of the stomach 
and the nerves of taste, for it is related of Dr. Vernueil’s 
patient that when the food is put into his stomach, although | 
his mouth fills with saliva, he perceives no flavor in the sub- 
stance with which he is fed, He is aware whether it is hot 
or cold, but cannot guess how it would taste if eaten in the 
ordinary way. This would be a serious loss to a gourmand, 
but we can imagine circumstances under which it would 
have its compensations. A hungry traveler sometimes has 
to eat things that he would be glad to put into his stomach 
without having them pass the ordeal of the palate; and if 
nauseous medicines could be taken in that way it would save 
us many a qualm. On the whole, however, the pleasures 
due to the sense of taste overbalance the discomforts it may 
cause, and most men would rather have food travel to the | 
stomach by the usual route than by such a “short cut” as | 
had to be established in the case of Dr. Verneuil’s patient. | 
—Boston Journal of Chemistry. 


NEW SPLINT FOR FORE-ARM AND HAND. 
By E. H. Coover, M.D., Harrisburg, Pa. 


THE splints can be carved from wood, or pressed from 
metal and rubber. Selecting the fore-arm and hand asa 
base for experiment, practice and experience have convinced 
me that, with my improvement, the ends of broken bones, 
when adjusted, can be retained in apposition, and the limb 
be at ease. The cutsdo not do justice to the splints, but 
every physician and surgeon who sees them, or who may 
have occasion to need in his practice a splint, will at once be 
impressed with their practicability. The splint has been 
used by me in private practice for ten years, and I have no | 
hesitancy in recommending them to the profession. The | 
natural shape of the limb has been greatly overlooked in the 
treatment of fractures, which have so often occasioned de- 
formity and much suffering. It is well known that, unless 
the splint used for the treatment of a fracture adapts itself to 
the natural shape of the limb, it will be im ible to keep | 
the fractured ends of the bones in apposition, or give the 


Fie. 1. 


Fie. 2. 











n that died, therefore, — it weighed 





limb rest and ease; but this splint isso carved and shaped | 
as to exactly (or as nearly so as can be) adapt itself to the 
inner surface of the arm and hand, thereby making a solid 
base for the limb to rest upon, with such depressions as the 
natural inequalities and irregularities of the same may re- | 
uire. 

7 The advantages of this splint are based upon the following 
facts, viz: 


First. That it adapts itself to the natural formation of the 


parts applied. 

Second. When applied, aad the ends of the bones are in 
apposition, the chances for immediate union are secured, 
because the bones are not liable to displacement on account 
of the limb retaining its natural shape; and having a solid 
base to rest upon, it needs no packing, which 1s a valuable 
consideration. 

Third. By , 
apposition, there are no violent contractions of the muscies 
nor strain upon the ends of the broken bones, but all the 
paris are at rest. The patient is entirely (all things being 

ual) free from pain. 

ourth. The engravi represent two splints shaped 
somewhat different at the hand. 

Engraving, Fig. 1, can be used for all fractures of the arm 
and hand. with the fingers flexed upon the hand, and pas- 
sive motion can be directed the first, second, or third week, 


the use of this splint, when the bones are in | he 





as the attending surgeon may direct. thereby keeping the 
tendons loose in their sheaths, and the patient will be en- 


abled to secure the use of his limb sooner than by the use of 


zo wien Fig will serve the o better where the 
eaices ee hand fingers extended. — 
‘Med. and Surg. Reporter. 








A TRIAL OF XANTHIUM SPINOSUM. 


Some experiments recorded in the Archives Veterinaires 
ay Se nr mee what has been feared from the first, 
at Xanthium spinosum, 
in the brokers’ 
limbo of w against hydrophobia. 
experiments were made in the chemical 1 at Alfort, 
. Trasbot and Nocard. Eleven d 
oculated with saliva from another en Soe 
phobia; to six of these were administered doses of xanthium 
in proportion to their weight, whilst the other five were left 
to the unrestrained virulence of the saliva. The first dog to 
show signs of madness, on the thirteenth day after innocu- 
lation, was one of those to which xanthium was administered, 
and it died on the fourteenth day, after having taken 125 
, of the powder. During the next fifty days seven more 
om died, but without pos hydrophobic symptoms 
sufficiently decided to taken into account. On the 
eightieth day another dog died with all the ptoms of hy- 
drophobia. This beast had been bitten also by the first dog 


only 4°5 kil . 
had had 10 grams of xanthium powder i to it 


daily for twenty-five days after inoculation. The experi- 
menters therefore express an opinion that Xanthium spinosum 
has not the property of curing hydrophobia or of preventing 
its development after either artificial or natural inoculation. 
—Pharmaceutical Journal. 


PARALYSIS TREATED BY NERVE STRETCHING. 


THE Aerztliches Intelligenz-Blatt reports the following case: 
The patient, a Polish gentleman, aged 35, had for eleven 
years suffered from paraplegia, the result of an injury in the 
sacral region. There had been almost a total loss of sensa- 
tion, while voluntary motion was completely annihilated. 
The bladder and rectum were affected, and incontinence of 
urine followed. After administering chloroform, the follow- 
ing operation was performed. A curved incision was made 
in the right groin, over and along the course of Poupart’s 
ligament. The fascia was divided, and the anterior crural 
nerve exposed and separated from the vein and artery. The 
operater hooked his finger under the nerve, and raised it 
with such force that the foot was moved. He then seized it 


between the thumb and finger, and made traction downward, | 4 


until it appeared to be elongated. The — wound hav- 
ing being carefully dressed, a longitudinal incision was made 
on the same side, midway between the tuberischii and the 
great trochanter, so as to expose the sciatic nerve, which was 
also elevated from its bed and pulled forcibly upward and 
downward. operations were followed by the imme- 
diate cessation of the spasmodic movements with which the 
limbs had been affected since the time of the accident, on 
the side on which the operation had been performed. The 
wounds healed rapidly, and the operation was repeated on 


the left side in a fortnight, with the most satisfactory result. | 


The relief afforded was complete, and the patient, who for 
years had peen confined to bed, was ey oe to 

t up and move about on crutches, the paralyzed limbs be- 
ing furnished with mechanical support. 








THE RETENTION OF IMAGES BY THE RETINA. |,, 


We learn from the London Medical Record that, in a recent | 
publication, Dr. Kithne, Professorof Physiology in Heidel- | 
berg, announces the startling confirmation of his previous re- | 
searches, afforded by his having been able to obtain actual 
im: on the retina which corresponds with objects which | 
had been looked at during life. 

The discoveries of Boll and Kiihne must, as the latter re- 
marks, have led to the thought that after all there might be 
some truth in the stories which we all have heard of images 
of things seen in death being left imprinted upon the eye. 
After his first researches, Kiihne endeavored, over and over 
again, to observe on the retina of rabbits bleached spots 
—— the images of external objects, but his en- 
deavors fai 

As Kiithne remarks, and as all readers who have under- 
stood his experiments will allow, in order to obtain a per- 
manent photograph, or, as he terms it, “‘ optogramme,” the 
effect of the light would have to be so a or so in- 
tense as to destroy the balance between the destruction of 
the vision-purple and the power of the retinal epithelium to 
restore it. 

Kitthne took a colored rabbit, and fixed its head and one 
of its eyeballs at a distance of a meter and a half from an 
opening thirty centimeters square, in a window shutter. 

e head was covered for five minutes by a black cloth and | 
then exposed for three minutes to a somewhat clouded mid- 
day sky. The head was then instantly decapitated, the eye- 
1 which had been exposed was —— extirpated by the 
aid of yellow light, then opened, and instantly Sanged in 5 
per cent. solution of alum. Two minutes after death, the 
second eyeball, without removal from the head, was sub- 
jected to exactly the same processes as the first, viz., to a 
similar to the same object, then e ete. 

On the following morning the milk-white and now tough- 
ened retine of eyes were carefully isolated, separated 
from the optic nerve, and turned ; they then exhibited on a 
beautiful rose-red ground = nearly — sharp image, with 

. t i 

’ 


Professor Bunsen was among the witnesses of this beauti- 
ful experiment. 








HABITS OF ANTS. 


if 


foiled in. access to the larve, and were they intelli- 
gent oo ep Seen O28 Se S Se 
masse to the.same height, and thus form a where- 
by their companions could at the desired feed-store. - 
dustry was conspicuously wn by one individual, which 
Sir John used to place in solitary confinement in a bottle as 
he left home for the day; but when liberated on his return 





t seems cul- 
| ties within t of their companions are by no means always 
or relieved, any oe other food having 
of far interest for them. On putting some 
under influence of chloroform, little or no no- 
Soe Eee Sees companies Oe See eee 
even their friends pushed them out of the way; the tendency 
was to let their friends lie, but strangers were dropped over 
the edge of the board It seems that to get ants properly in- 
toxicated with spirit, for experimental —— is no easy 
matter, some recovering too quickly, and others power tg 
Senay Sues to Spasms wares Se Sees oF b 
The sober individuals appear exc: ly puzzled at Ending 
their friends in such a condition. a rule, they pickea 
them up and carried them to the nest, whilst strangers they 
| threw into the water and drowned. In some instances, how- 
ever, confusion ensued, for a few of the rs were car- 
ried to the nest and friends were thrown into 
they did not return to the rescue of their friends, and occa- 
| sionally they discovered the strangers in the nest and turned 
|them out. Other interesting experiments were made to test 
the ants’ recollection of friends, and Sir John expresses sur- 
| pete tas Sn nah at am aes nest evidently recognize and 
| know each other. Even after a year’s separation, old com- 
panions are reco and amicably received, whereas 
strangers almost invariably are attacked and maltreated, even 
when introduced in the mixed company of old friends. 
There is a difference in this respect, however, among ; ne 
| for while Lastus behaves as above mentioned, Y 
fusca shows a milder and much more courteous demeanor to- 
wards neighbors and strangers. In certain kinds of ants 
sight does seem to be a very acute sense, inasmuch as the 
subjoined repeated experiments prove: Food was placed a 
few inches from the nest on a glass slip, the straight road to 
and from which marked ants soon learned, but when the 
food had been shifted only a short distance from its first posi- 
tion, the same ants kepi meandering in an extraordinary 
circuitous path from several minutes to half an hour before 
finding out the exact route from food to nest, and vice versa. 
ic chart of the path pursued ap; as one 
mass of confusion and intricate cross lines. very in cer- 
tain genera is a — institution, the Amazon ants (Poly- 
ergus ne absolutely requiring a slave assistant to clean, 
| dress, and feed them. peated and varied experiments go 
;to prove that will rather die than help themselves. 
| There are also parasite attendants on the ants, the curious 
| blind wood-louse (Platyarthrus Hoffmanseqgt) being common 
in nests; but the ants pay little attention to them, and when 
leave these scavengers behind. Certain Diptera of 


Lol 











| the ly Thoride are also parasitic on ants, Sir John hav- 

discovered some new species, the recently described 

z formicarum and Platyphora Lubbocki of Mr. G. H. 
| Ve sis - 








A QUEER FISH. 


Mr. Turocxmorton, one of the Fish Commissioners, gave 
the California Academy of Sciences, the other evening, a 
——- of fish caught in the salt marshes of Marin County. 

fish looks like an ordinary bull-head or sucker, and is 
probably familiar in ap ce to many. Its peculiarity 
consists in its mode of life. Some of Mr. Throckmorton’s 
land beyond Lime Point is ordinary salt marsh land, and he 
several times observed Chinamen at work at low tide with 


Last week he went down to see what they were about, and 
sayin «fehing.” Fishing with a shovel wes « new 
8a: was “‘ oe ing with a was a new 

nvm bed with Mr. Tinechenssten, although he has been for 
many years an enthusiastic 


rtsman. 
On examination he found 


the bank showed numerous 
round holes at about the half-tide mark, and the Chinaman 
eee oe eet Ge laa ee hauled sev- 


swallows, and are 


5 
ie 








progeny are very curious, and indicate a highly developed 
ct. One of these, the Gourami (Asphronemua olfaz), 
has lately been studied by M. Carbonnier in his private aqua- 
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ORNAMENTAL FENCES AND HOUSE TRIMMINGS. 
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SUGGESTIONS FOR ECONOMICAL AND ORNA- | to the a and others have not given very definite potion ae ae 


FENCES AND HOUSE-TRIMMINGS. 
By PapDLEFasT. 


Te engravings on page 1082 present a variety of very 
pleasing an, the w half page chee ae 
eaves, porticoes, etc., the lower half, fences and 
railin, Designs in the same style correspond in number; 
thus A 1 is most appropriate with B 1, etc. It should be re- 
membered, in from the trimmings, that the plainest 
here given would have on some buildings a neater and more 
beaut! appearance than a more ornate design. Beauty 


consists largely in fitness; a plain house cannot carry a heavy | 


load of ornament without sinking into contempt. 


B 2, B38, and B8*, show how the appearance of a plain | 


picket fence may be improved at slight cost. 





A NEW WAY OF OUTLINING THEATRE SCENERY. 


In the London theatres, scenic artists are now availing 
themselves of photography and the magic lantern in the 
production of scenery. ¢ artist, instead of drawing on 
his imagination for a group of medieval houses to represent 
the market-place at Rouen, for example, procures a lar 
photo hh of the actual locality. is, by means of the 
oxhy m light, he throws upon the canvas, the image 
being suitably enlarged in size. Then he follows the out- 
line, and has an accurate picture. 


SPECTRA OF METALS AT THE BASE OF FLAMES. 
By M. Govy. 
Ir is known that a flame produced by a mixture of coal 


as and air in suitable proportions, so as to burn without | 


the aid of the external air, has for a base an interior cone, 
on the surface of which combustion begins. This surface 
is brilliant, of a blue or green color, and gives the spec- 
trumof carbon. The experiments that I have to report 
show that this same surface gives a spectrum very different 
from that of the flame of which it forms the base, when 
the combustible mixture holds in suspension saline pow- 
ders. The solutions are pulverized by a jet of compressed 
air; the air charged with spray enters a regulator, where 
also arrives coal gas, and from whence issues a mixture 
of constant composition. 
tube, of 19 m.m. in diameter, capped with a gauze of iron 
wire, about which it burns with a conical flame of from 6 
to8e.m. The height of the interior cone varies from 3 or 
4c.m. to zero, and the flame may be rendered oxidizing or 
reducing at pleasure. 

By means of a lens we project on the slit of the spectro- 
scope the image of the flame. We then seetwo spectra, one 
above the other; the lower one is produced by the light of 
the blue surface, and all the rays which compose it are cut 
off exactly at the same height; the other is produced by the 
flame, properly speaking, and the rays which are peculiar 
to it encroach on the lower spectrum by reason of the form 
of this flame. 

When the apparatus is worked empty, the lower spectrum 
shows brilliantly the rays of carbon. If a solution of 
chloride of lithium is gubvestoed, the following facts are 
observed: The upper spectrum shows a red ray, very vivid, 
and a feeble ray in the orange. The first appears equall 
brilliant in all its height; the other, at a point where it 


sides, the lower spectrum shows clearly a blue ray (y of the 
electric spectrum), which terminates at the same height as 
the rays of carbon, and is wanting in the upper spectrum. 
We find these characters with other metals: 

Sulphate of Thalium.—It gives its characteristic green 
ray, which is distinctly strengthened in penetrating the lower 


spectrum. 

Chloride of Calcium.—The upper spectrum is deprived of 
the rays peculiar to the undecomposed chloride. The blue 
ray is strengthened a little in penetrating the second spec- 
trum. 

Uhloride of Strontium.—The upper spectrum offers noth- 
ing in particular; the lower shows three faint blue rays, 
which belong to the electric spectrum of strontium. 

Chloride of Barium.—The rays and bands of the upper 
spectrum are strengthened on penetrating the other, espe- 
cially the brilliant green ~~ 

Chloride of Manganese.—The upper spectrum shows traces 
of the rays a and y of the electric spectrum: this latter is 
more visible when the flame is oxidizing. The lower spec- 
trum gives brilliantly the ~~ a quite near to the green oy 
of carbon. This ray istriple in the electric spectrum; 
have only been able to see one of its components, the other 
no doubt being confounded with the carbon ray. Of these 
twocomponents, the most brilliant is as much soas the carbon 
ray; and, as it is very near, we may ascertain that they have 
exactly the same height. The ray y is not strengthened in 
the lower spectrum. 

Chloride of lron.—The flame is very luminous, of a n- 
ish yellow. The upper spectrum is formed by two ds 
and fine rays, very numerous, on a continuous ground. 
The lower spectrum shows three groups of rays, very visible, 
which correspond to the groups of the eleetric spectrum 2 
and ¢ between m and blue, and y in the violet. 

Chloride of Cobalt.—The flame much resembles the former. 
The upper spectrum is formed pact bright continuous 
illumination; the lower shows faint rays in the violet 
and extreme violet, y, 6, and 7 of the electric spectrum. 

Chloride of Zine.—N othing but faint continuous illumina- 
tion in the upper spectrum; the lower shows the violet ray 
@ of the electric spectrum very distinct. 

Chloride of Cadmium.—Nothing in the upper spectrum; 
the other gives a faint violet ray, 8 of the electric spectrum. 
_ Nitrate of Manganese.—The upper spectrum has nothing 
in particular; the lower shows a group of three faint violet 
rays a of the electric spectrum. 

Nitrate of Copper.—The ape spectrum shows several 
bands; one of them, in the red, is notably strengthened in 
the lower spectrum. 

Nitrate of Lead.—Nothing in the upper spectrum; the 
other gives a very visible ray in the extreme violet, a of the 
electric spectrum. 

Nitrate of Silveer.—Nothing in the up spectrum; the 
other shows two very marked rays, a and f of the electric 


spectrum. 
_ Chloride of Platinum.—The flame is of a bluish white; it 
illuminates as well as a candle. The upper spectrum shows 
a vivid continuous light, with some faint bands and rays. 
The lower s rum does not resemble the electric spectrum ; 
it is formed by a beautiful series of very brilliant bands, fad- 
ing away on the side of the red, and ly defined at the | 
other extremity; we also see some more faint rays. 
Amongst the other metals some have not been submitted | 


This mixture enters a vertical | 


| counsel of several eminent men o 


of the noxious insects, including its range of distribution, | 16 


| chemical (poisons, etc.), purely industrial (human labor), or | bottle. 


| States and one Territory—all o 


| and to this 


| germinated in the spring, although the plant itself dies at the not be attained by the wheels w 
The advisability 


} The ra which we have just been describing have been ory of insect fertilization by Mr. Darwin and 
observed with flames slightly . In charging Oe Ee ee ee had 
| flame with gas the interior cone onger, and its spec- | seeded during the winter in a hot-house, thus contradicting 


‘trum becomes less brilliant without changing its nature. the opinion held by those who depend upon insect agency 
| With a large excess of air the cone changes its form, and is | for the fertilization of this plant, that it would not seed under 
divided into violet points, sometimes very highs at this | glass. He suggested that its seeding during this season was 
| moment the carbon rays disappear, except that of the violet; owing to some variation in nutrition. This might also be the 
‘they are replaced by a continuous , upon which ere case in the instance of the holly considered by Mr. Darwin. 
| detached faint metallic rays. The , Pro; speaking, | The question of the migration of birds depending upon the 
is almost invisible, and shows hardly any trace of tlie sodium | absence or presence of the berries used by t for food was 
ray, but it becomes visible and is co. green when it con- | also considered by Mr. Meehan. 
copper. Mr. Cross gave the analysis of specimens of vanuxemite 
To sum up, we see that the base of the flame at a received by from Prof. Shep , of Amherst Scientific 
| very small height, a spectrum which approaches the electric | School, for examination. The mineral comes from the neigh- 
spectrum of the same metal; ye pone to extend these re- borhood of Sterling, N. J. 
searches to other flames. I 1 remark, in concluding, Australian Shales.—Mr. G. C. Morris exhibits a mineral 
that in ordinary spectral analysis we see a mixture of the | consisting of n 90 per cent. of hydrocarbon, from the 
two spectra of the cone and the flame: the relative intensity | shores of a morass in South Australia. It is found in sheets 
of the rays must therefore change according to the part of | varying from the thickness of a sheet of paper to five-eighths 
the flame which we examine, as M. Lecoq de Boisbaudran of an inch. In association with it is found a mineral known 
had observed for chloride of manganese.—Comptcs Rendus. as coorongite, consisting of about 20 per cent. of hydrocarbon, 
—— the rest being composed of the shells of diatoms. An oil 
j P ment 
Rocky Mountain Locusts. —At the pa of the Academy | Mr. Redfield spoke of a hydrocarbon of a light yellowish- 
| of Natural Sciences, Philadelphia, March 6th, Dr. Le Conte ex- | brown color found in the neighborhood of Rio Janeiro. It 
| hibited some recently hatched Ri Mountain locusts, com- | is probably related in its chemical composition to the speci- 
| monly called grasshoppers, which just been sent to him by | mens exhibited from South Australia. 
| Professor Henry, of the Smithsonian Institution, and — A resolution was adopted authorizing the officers of the 
following communication, including extracts from the letter | Academy to sign a memorial to his Excellency the President 
which accompanied them, giving the statement of Mr. J. N. | of the United States, recommending Dr. John L. Le Conte as 
High, by whom the eggs were collected near Fort Kearney, Commissioner of Agriculture, on account of his eminent sci- 
Nebraska: | entific attainments and executive ability. — Polytechnic Review. 
ath of an iach in Glamotor and Aor 6 taches below the sur-| ne 
tenth of an inch in eter and 4or 5 inc ow the sur- 
face. Freezing does not destroy the eggs nor the yo DISSOLVING SILK. 
‘hopper. It is said they may be frozen solid in water, an A new solvent for silk has been recently announced b 
when the ice is thawed they will still exhibit life. They are | Herr Lowe—viz., a cold alkaline solution of copper with 
said always to move in one direction, eastward, and that the | glyceriu, which is said to be equal, if not superior, to the 
tendency of the young is instinctively to hop in that direc- | chloride of zinc or the concentrated hydrochloric acid pro- 
tion. hen the wind is unfavorable or from an easterly | cesses. With Liéwe’s weak solution the silk is acted upon 











| direction, they alight and remain on the ground until the | slowly; if moderately concentrated, the silk swells up on 


moistening it ashort time; and with a larger quantity it soon 
dissolves to a thick liquid, which can be filtered, although 
it filters slowly. By adding hydrochloric acid to the filtrate, 
the dissolved silk se tes in the form of a white jelly ; fre- 


wind changes.” 

While these remarks are perhaps founded upon too lim- 
ited observation, they at all events enable the members of the 
academy to make the personal acquaintance of this for- 
midable pest, and to hear a brief synopsis of the plans devised | quently this separation is very slow, and the filtrate appears 
for its suppression. | like a cold solution of gelatin. Wool, cotton, and linen, 

It will, of course, be impossible, within the few minutes | after being in contact with this solution for hours, is neither 
available at this meeting, to condense the voluminous litera- | attacked by it nortaken up by it. It appears as if the sol- 
ture on the locust in this and other countries; but there area | vent power of the ‘alkaline glycerin and copper solution 
— extends to the silk. In mixed fabrics the silk may be 
ly detected, and even quantitatively determined. Silk 





few points to which I may call your attention with profit. 
The injury inflicted by these insects had extended over so 
large a space and so long a time, that toward the end of | which has been dyed black with iron salts dissolves with 
October (25th and 26th) a conference of Governors of Mis-| more difficulty and less completely, for the reason that 
souri, lowa, Kansas, Nebraska, Minnesota and Dakota was | the fibers are surrounded and protected by the insoluble ox- 
held at Omaha. In this — they were assisted by the ide ofiron. Such silk should be soaked for some time in 
science, among whom were | sulphide of potassium or ammonium, and washed, and the 
the State Entomologists of Missouri and Illinois, Professors | sulphide of iron thus formed dissolved out with dilute hy- 
Riley and Thomas. | drochloric acid. It then dissolves more readily because of 
Various methods of destroying the locusts were suggested, | the partial removal of the iron. By treating thesample with 


in accordance with the experience gained in other countries, | dilute hydrochloric acid and metallic zinc, in special cases, 


penetrates into the lower spectrum, becomes more vivid. Bo-| and from the study of other insects. But the efficacy of all | this end may be accomplished. Silks dyed with other colors 


these methods was clearly shown to depend upon principles | do not exhibit this difference in solubility, which depends 
not dissimilar to some of the propositions set forth by me in| upon the protecting action of the iron salts. In black 
an address delivered at Portland in 1873, and another at | mixed fabrics this treatment must precede the test for the 


| Detroit in August, 1875, and these principles may be summed | other fibers. White wool acquires a blue-black color in the 


up as follows, and are applicable to all insect pests: 


copper solution, but this is easily removed by an acid bath. 
1. Correct observations in regard to the history and habits | 


we’s copper solution is —— as follows :—Dissolve 
of pure sulphate of copper in 144 to 160 parts of 
the time of its appearance in its different stages of develop- | distilled water, and add 8 to 10 s of pure glycerin, 
ment, in various parts of its area of distribution, its h=bits in | specific gravity 1-24, and mix thoroughly by shaking. Into 
these different stages, so that the proper time for most effi- | t while cold, drop slowly a solution of caustic soda until 
cient attack may be found. the light blue precipitate of hydrated oxide of copper at 
2. Careful study of themost effective means of destruction, first formed is completely disso ved to a dark blue liquid 
whether by means of mechanical (rolling, crushing, etc.), which is preserved without filtering in a mr 3 corked 
, If the in ients are pure, it will keep for an in- 
vital (encouragement of birds and other enemies of the nox- | definite length of time without the slightest change. It 
ious insect). | should not be kept in glass-stoppered bottles unless the stop- 
8. The publication in a popular form of this calendar of | pers are waxed. This solution may also be used hot to de- 
growth and habits of each species, and the effect of the vari- tect the presence of grape sugar or glucose, in the usual 
ous modes of suppressicn which are found efficacious, and manner. 
the ei os = ee the infested districts of | 
this compendium of use: nowledge. REPRO TLA 
4. The procuring of wise legislative enactments of com- einen OF Tas FOR va 
bined efforts on the of the agriculturists of the afflicted | AN important work in decorative glass has just been com- 
region, under the directions contained in the publication | pleted by Mr. Northwood, of Wordsley. The work is a 
suggested in section 3, based upon the careful observations —_ reproduction of the celebrated Portland Vase in the 
uired by sections 1 and 2. ch information as is re-| British Museum. The original was discovered in a sarco- 
quired for this purpose cannot be obtained without the aid | phagus on the road from Rome to Tusculum, in the seven- 
of the National Se tenia as I have said on former occa- | teenth century, dedicated tothe Emperor Alexander Severus 
sions; and the whole spirit of the record of the proceedings | and his mother Julia Mancea, who were killed during a re- 
of the conference of governors, which I have mentioned | Volt in Germany. The vase now known asthe Portland 
above, is that the Government should take hold of this sub- | Vase is remarkable as aspecimen of glass decoration, which, 











ject with the earnestness which its importance demands. | till the present time, the modern Workers in glass have 
any similar appeals have been made before, but never by so | found it impossible to imitate. It is supposed to have been 
distinguished a body, representing the will of five populous | ness in the glassworks of Alexandria in their palmiest 
] which had been greatl , and its liarity is owing to its cameo style of treat- 

devastated by this single insect, and in which the | ment. ‘ood in the last century reproduced fifty 
of human immigration had been chan by its rav copies in jasper, which were finished by Flaxman, and the 
Yet this application failed, as all former ones done; | great potter then destroyed the mould. These jasper copies 

y there is not in the possession of any farmer | were shown at the principal continental courts, and were 
or any student of science the information necessary for the of great value ; but they in no way were imitations in the 
suppression of even a single insect pest, unless it has been la- | original material of the vase. Mr. Northwood has, from a 
boriously acquired by sifting many volumes of difficult access boy, been desirous of working a copy of the vase in glass, 
or of large cost. | and this, after three years’ application, he has now success- 
Referring to the remarks made by Mr. Le Conte regarding | fully achieved. The white bas-reliefs on the blue _ 
the growth and it of ry ee Mr. Jos. Willcox said | ground, according to the Birmingham Daily Post, have been 
that he had been led to believe, from his observations, that | executed with marvellous fidelity, and when magnified the 
these insects make no effort to fly westward themselves, but | excellence of the work is enhanced. _It has generally been 
that they —— upon the wind for their efforts in that held that the subject of the bas-reliefs refers to the n 
direction. telescopic observation of advancing columns | mysteries ; but one of the latest critics who has given at- 
of the pests was thought to demonstrate that they were some- | tention to the vase considers that one of the groups repre- 
times a mile in height. | sents Peleus approaching Thetis. Mr. Northwood has ex- 
Germination of .—Mr. Meehan referred to the germi- | ted in various ways before reaching the secret whch 
nation of wheat, oats and Indian corn which had been left in the old artist of Alexandria had, and which probably died 
the polar regions in 1872 by the Polaris. It was thought with him. Asthe vase reached him in the rough, with its 
singular that these seeds should germinate after ha been dark-blue ground, coated with white glass, the ordinary 
exposed to such a low temperature. It had been f , how- appliances of the glass-cutter did not aid in working out the 
ever, in a number of cases, that the seeds were much hardier figures beyond clearing away the superabundant semi traus- 
than the plants which bore them. The ee agen = oo. part of which was to be thrown into relief. 
for instance, remained in the ground during the winter elaboration of the " om the a —_ 

ice for gene 

approach of the first frost. of making ex-| work, and Mr. Northwood then devised some t with 
periments to determine the extent to which such exposure to which the details have been chiselled out by the patience of 
En pees eth menengeeie ‘years. The vase just finished has been produced for Mr. P. 
Searcity of Holly Berries.—Mr. M also referred to the Pargeter, glass manufacturer, Wordsley.— Butiding News, 
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WHY FINE GOLD FLOATS. 


To the Editor of the Scientific American : 

In the Scrantrric American Supplement, No. 53, page 

889, you head an article, “‘ Why Fine Gold Floats.” 

of this article explained the phenomenon of fine par- 
ticles of metals floating on and being suspended in water by 
the supposition that there is a film o’ et to them, 
and thus the buoyancy of the adhering air or gas keeps them 
from sinking. 

I do not think the film of air which adhere to the 
surface of a particle of metal has very much to do with its 
buoyancy im water. The reason I would give (and it seems 
to be verified in every example given in the article referred 
to), is that the metals when in small particles are more 
or less in the state of laminm, and these laminew or flat parti- 
cles have not the power from mere gravity to overcome the 
cohesion of the particles of water, and, therefore, either float 
or stay suspended in the water until they are disturbed by 
receiving a shock sufficient to turn them on edge, when they 
will sink beneath the surface, and are there only prevented 
from sinking to the bottom by again turning their flat sides 
down, and thus offering little resistance to the cohesion of the 
particles of water immediately beneath them, and are thus 
seen to float in the water, or they are kept suspended by the 
upward currents which are continually circulating in a ves- 
sel of any fluid exposed to change of temperature or motion 
of any kind. 

In the article referred to, it is stated that when the water 
is heated to a certain degree the particles of gold suspended 
therein must subside, because the film of gas adhering to and 
sustaining them would be expanded and removed. 

I think it is rather that the cohesion of the particles of wa- 
ter 1s lessened by their expansion, which allows the particles 
of gold to sink t the less dense water. 

t will be found that in alcohol, benzine, ether, etc., the 
es a will sink in proportion to the density of the liquid | 

Iding them in suspension. Sand, powdered quartz, etc., 
have either rounded grains or, when reduced to powder, they | 
have sharp edges which force their way between the particles | 
of water as a wedge, and thus overcoming the cohesion of | 
the water particles they sink much faster than the laminw of | 
metals, which can only overcome this cohesion by gravity. | 
This property possessed by metals, of being suspended in 
water, is undoubtedly due to the shape of the particles, and | 
not to any air or gas which may adhere to them. 


ours respectfully, 
Philadelphia, Pa. 





Ws. L. Brum. 





erably steadier in a heavy sea than either the Admiralty com- | 
pass or the ordinary 10 in. compass, and actual experience at 
oe cay eve It has also proved 
very satisfactory in respect to error, so much so 
that variations of a steamer’s course of half a degree are 
shown instantly and surely, even if the engine be stopped, 
and the water —— smooth.” 

The next important improvement is in the means of correct- 
ing the compass error in iron ships. More than forty-five 

ears ago, in the trial trip of the little Lord Dundas, the first 
— steamboat ever built, the crew on board (as we learn 
from Sir William Fairbsirn’s interesting biography) found 
to their danger that the ship’s compass was wrong. Fair- 
bairn at once the true cause, and likewise con- | 
ceived the plan of counteracting the error by placing iron od 
the neighborhood of the needle. Thirty-seven years ago the 
Astronomer Royal showed how the error arising from the 
ship’s iron, the inductive action of the earth’s magnetism, | 
could be entirely corrected by the use of soft iron and mag- | 
nets placed near the binnacle. Up to the present time, how- 
ever, no a attempt has been made to carry the Astron- 
omer Royal’s theory completely into practice. The chief 
stumbling-block to the perfect application of the theory has 
been in the large heavy needles hitherto in vogue. 
render the important correction of the quadrantal error for 
all latitudes practically unattainable. ‘‘ The pair of large 
needles of the compass ordinarily used in merchant =~ 
does not, as has been shown by Captain Evansand Archibald 
Smith, admit of the correction of the quadrantal error in the 
usual manner, without the introduction of a still more per- 
nicious error, depending on the nearness of the ends of the 
needles to the masses of chain or of soft iron, of whatever 
kind, applied on the two sides of the compass to produce the 
correction. The Admiralty standard compass, with its four 
needles proportioned and placed according to Archibald 
Smith’s rule, is comparatively free from this fault, but even 
with it, and still more with the stronger magnets of the lar- 
ger compasses of merchant ships, there is another serious 





cause of failure depending on the magnetism induced in the | & 


iron correctors by the compass needles themselves, in conse- 
qence of which, if the quadrantal error is accurately corrected 
in one latitude, it will be found over-corrected in high lati- 
tudes and under-corrected in the neighborhood of the mag- 
netic equator. . ‘ 
designed to avoid both these causes of failure in the correc- 
tion of the quadrantal error, and experiment has shown that, 
with it, the correction by such moderate masses of iron as 
from 5 in. to 7 in. globes is practically perfect, not only in 
the place of adjustment but in all latitudes.” 


The new compass was specially | P 


The small needles of the new compass admit of the com- 

FORCE AND VELOCITY OF THE WIND. | plete application of the Astronomer Royal's ‘principles of 
Te author of the tables on this subject given in SuPPLE- | correction, so that a compass shall point correctly all round 
MENT No. 63, desires to have it understood that P represents | the card in all latitudes. The correctors used are two solid 
the barometric preasure in pounds per square foot, tempera-| or hollow iron globes, one on each side of the binnacle. 
ture of air being 32° F. (equal to an absolute temperature of | These are preferred to the usual chain boxes as being less 
491°4°); also that for any other barometric pressure the figures | bulky and more regular in effect. These globes are so sup- 
in the table must simply be multiplied by the ratio of this | ported as to be adjustable at any time, whether at sea or not, 
barometric pressure, reduced to its value for temperature of | so that any error creeping in through change in the ship’s 





air = 82° F.,to 21165. Thus, letting P, = barometric | 


P, 
pressure at any absolute temperature, then P = — ‘4 


P 
the table must be multiplied by 2116-5. 





SIR WILLIAM THOMSON’S NEW COMPASS. 


THe improvements aimed at in this new compass are, as 
set forth by the inventor, to obtain greater steadiness of the 
compass at sea, in all weathers and every class of ships, than 
has been the case hitherto; to reduce the error and uncertaint 
caused by friction of the needle on its pivot; and to diminis 
the expenses and as far as possible do away with the delay 
at —— required for com: adjustment in iron ships. 

n effecting the first desideratum, namely, that of ter 
steadiness and less sluggishness of motion of the needle, we 
learn from Sir William that aye by lengthened trials at sea 
in his own yacht, and partly by dynamical theory, he was 
led, to see that it was to be got, not by heaviness of the nee- 
die and card or of added: weights, but by means of the 
length of the vibrational period, or time taken by the card to 
perform a complete vibration to and fro. This is the essen- 
tial requirement, however it be obtained. A heavy needle | 
and card, or added weights, are sometimes found to improve 
the steadiness of a compass, but this is due not to the addi- 
tional weight causing increased friction on the bearing point, 
but by causing increase of the vibrational period. ullness 
of the bearing point, or too much weight upon it, he found 
to render a compass less steady at sea, and also less prompt 
to answer changes of the ship's head than when the point is 
fine and free from friction. The place to add weight would 
therefore be the circumference of the card, since in this posi- 
tion it would have its maximum effect in increasing the in- 
ertia of the card, and its minimum of blunting effect on the 
bearing. Sir William Thomson found, however, that it was un- 
necessary to add weight at all beyond what was needful for 
supporting the card, and that ‘‘the length of period required 
for steadiness at sea is to be obtained without sacrificing free- 
dom from frictional error by giving a large diameter to the 
compass card, and by throwing to its outer edges as nearly as 

ble the whole mass of rigid material which it must have 
to support it.” 

In the new compass these advantages are secured by the 
novel construction of the card. It consists of a central 
aluminum boss and a thin outer rim of aluminum laced to- 
gether by fine silk cords. The central boss is a thin disk 
with a hole in its centre which = over and rests on the | 
pesteing lip of a small inverted aluminum cap. The cap 

a sapphire bottom, which rests on a fixed iridium point— 
the pivot of the card. The weight of the boss and cap for a| 
24 in., or a 10 in., compass is about five grains. The rim is! 
mounted with thin paper on which is graduated the degrees | 
and points of the coger The card carries the needles in-| 
stead y the 








of being carried m asin the old forms. They are 
steel my 7% of the thickness of pianoforte wire, and | 
from 2 in. to 5 in. long. They are ded from the rim | 
by means of silk cords parallel to pe other. The whole | 
weight of card and needles for a 10 in. compass, all that | 
rests on the | point, is not more then 180 grains, which | 
is about one-twentieth the weight of an ordinary 10 in. com- | 
pass card, me he arrangement the frictional error is made | 
very slight indeed, and as the principal part of the weight is | 
on the rim, a v long period of free oscillation is the result. 
“The period of the new 10 in. compass is, in this part 
of the world, about 40 seconds, which is more than double 
the period of the A card of the Admiralty standard compass, | 
and is considerably longer than that of the o 10 in. 
compass so much in use in merchant steamers. e new 
compass ought, therefore, according to theory, to be consid- 





iron can be easily corrected. When the quadrantal error has 
been found from observations in the ordinary way, it is cor- 
rected by putting the pair of globes into their proper 4 
tions, as given by tables provided for the purpose. ith 
the small needles of the new compass a quadrantal error of 
5° or 6° in a 10 in. compass, and 11° or 12° in a7 in. compass, 
can be perfectly corrected for all latitudes by a pair of iron 

lobes each not more than 6 in. in diameter; whereas an or- 

inary 10 in. compass would require about two tons of soft 
iron for a like correction. When once it is accurately done, 
the correction for quadrantal error is perfect wherever the 
ship goes, except when the disposition of the ship’s iron is 
materially altered. 

The full correction of the quadrantal error admits of the 
complete application of the rest of the Astronomer Royal’s 
principles, which consist in applying magnets mounted at 
adjustable distances from the compass to counteract the semi- 
circular and heeling errors to bee perma magnetization 
of the ship’s body. The unive usage in the merchant 
service to correct these errors is to nail magnets to the deck, 
but this, Sir William Thomson says, ‘is not satisfactory 
and often even dangerous. It always renders needlessly te- 
dious and cumbrous the process of readjustment by the ad- 
juster in port, and it leaves the captain of the ship practically 
no other method of readjustment at sea than removing the 
magnets altogether, or taki —— out of their cases and re- 

lacing them in inverted positions. The Astronomer Royal 
lf pointed out that his correcting magnets should be 
mounted in —— - one nation —— eee oe from the com- 
can be ually , 80 that ast ip’s magnetic 
| alters, whether by gradual loss of her original magnet- 
ism through |} of time, or by the inductive influence of 
the earth’s vertical magnetic force as it comes to zero and 
then becomes reversed in direction, when a ship makes a 
voyage from the northern to the southern hemisphere.” In 
the new compass, therefore, there are provided in the bin- 
nacle two adjustable magnetic correctors for correcting the 
semicircular error, one for neutralizing the thwartship com- 
ponent, the other for the fore and aft component of the ship’s 
magnetic force when she is on an even keel; and there is 
another adjustable magnet placed below the compass to cor- 
rect the heeling error chiefly experienced in iron sailing ships. 
This magnet is vertical when the ship is on an even keel and 
heels over with her when she heels. 

The correctors are all fitted with ~~ scales so that 
a complete record can be kept of all the changes that have 
been made during a voyage, and so that as soon as an error 
has been determined by the usual observations the correctors 
may at once be set to the proper degree of the scale to cor- 
rect it. 

Sir W. Thomson has invented a new instrument called an 
azimuth mirror for use in taking bearings of heavenly bodies, 
lighthouses, beacons, or landmarks. It is said to greatly fa- 
cilitate the taking of star azimuths “‘ by throwing (as in the 
camera lucida) an image of the star upon the uated circle 
of the compass card, or, more properly s ng, on a virtual 
image of this scale at an indefinite distance as seen thro 
a convex lens. It is easy at sea, even when there is d- 
erable motion of the — to read the position of a star accu- 
rately to a small fraction of the white space on the card 
between two degree divisions on which its image is seen.” 
For taking azimuths, the box of a compass should be truly 
level, but in ordinary compasses supported on journals fric- 
tion often interferes with this condition. To obviate this 
source of error, the gimbals of the new compass-box are su) 
ported upon knife edges; and the vibrations of the bow! 
which are vated by the frictionlessness of the bearings, 
are deaden eh ee of castor-oil placed under it. 

Sir William m has also quite recently patented an 





instrument called a “deflector” for nenne com) 
errors, and enabling a compass to be perfectly hastedt om 


boardship by means of the correctors, without sights of the 
heavenly or azimuth compass 


measures the directive force on the compass. The correctors 
are adjusted by rule so as to render this equal for all courses. 
When this is so, there is no error on any course, and the cor- 
rection is complete for even keel. This method, we believe, 
has been already employed in several instances for the ad- 
justment of the new com on iron ships, both steam and 
sailing, on the Thames, de, and Mersey. Sometimes the 
weather was so bad with fog, snow, rain, and gales, that the 
ordinary method of correction would have been impractica- 
ble, but the correction was as accurately made as could have 
been done by sight under the most favorable circumstances. 
This is of course a very great advantage, for all time lost in 
waiting for suitable weather, or going to a 
to e the observations, is by means of the 

avoided. 

The new compass in size and outer appearance does not 
differ from the old ones. Judging from the many encomi- 
ums which have been, without exception, passed upon its 
merits, it appears to be far superior in point of quickness, 
steadiness, and accu to those hitherto in use, and these, 
with its other novel advantages, will in all likelihood make it 
the compass of the future.—Hngineering. 


THE EAGLES OF POETRY AND PROSE. 
By the late Epnwarp NEWMAN. 


EaG ss are of two kinds and of two characters: the first 
may be called the poetic eagle; he is royal, noble, lordly, 
brave; he strikes only at “‘the antlered monarch of the 
len,” or at some beautiful child pla’ at the cottage door; 
in either case he grasps the object in his talons, and soars 
aloft with it, up the face of some perpendicular crag; he 
will do this regardless of his enraged pursuers, at whom he 
shrieks his utter contempt and waves his defiant wing, and 
ursues his steady course unscathed thro the bullets 
which ascend from below or the rocks hurled at him from 
above. His eyrie isa palace, where he feeds sumptuously 
every day, he and his spouse and the little ones. Woe to 
the cragsman who attempts to reach thateyrie! it would be 
certain death; it were safer to beard the lion in his den than 
to approach the monarch of the air in his exalted eyrie; 
cutlass and blunderbuss would prove unavailing; from the 
moment the cragsman makes the attempt his fate is sealed. 
Such is the — of poetry, the eagle of the imagination. 

The eagle of prose is a very different bird; he will glide 
over the moors in search of a dead sheep that has fallen 
from a precipice, or, better still, for a dead horse—rare 
dainty; five or six—in one instance seven—eagles have been 
disturbed at this unsavory repast; he will gorge himself 
with the carrion until he can scarcely fly. He is frightened 
at the yelping of a fox; trembles at the baying of a collie; 
dreads the shepherd boy, and flies bither and thither, in the 
extremity of fear, when pursued by the sea gull, the skua, 
the kestrel, or the hoodie—birds that are ever ready to pur- 
sue and insult his imperial majesty. Some er may 
reasonably object that there are not enough dead horses, or 
dead sheep, to feed all the es of Scotland and Ireland. 
Oh, no! he will seize the newly —— lamb, or a rabbit 
caught in agin, ora ptarmigan struck by a peregrine, or a 
turkey poult, or a gosling from a farmyard; but a dead rat 
is his particular weakness; whether on his native hills or in 
an aviary nothing is so acceptable as a deadrat. Then, 
again, dead fish—literally stinking fish—will attract him 
from afar. I have abundant evidence of this: Mr. Thomp- 
son’s may suffice. In June, 1855, 1886, 1837 and 1828, 
quantities of fish sickened and died in Lough Derg, in the 
county Galway; perch chiefly; trout and pike in smaller 
numbers; they floated on the surface, and were landed on 
the shore by the ripple. The odor was irresistible; the 
eagles came from all quarters, and for three weeks at a time 
threw heart and soul into the banquet; nothing could drive 
them away; if scared for a moment by the cries of a baby, 
the yelping of a puppy, or the caw of a hoodie, they would 
return immediately the imaginary danger had passed, and 
resume their labors at the inexhaustible feast. 

Stripped of his lion’s skin, the eagle is still a fine bird, 
noble in appearance, if not in character. It is a great treat 
for a southerner, a real cockney like myself, to see him sus- 
pended almost motionless above Ben Cruachan, or wheeling 
around the summit of Croaghpatrick, Sleive Donard, or 
Lugnaquilla. How intently have 1 watched him in all 
these places, and nearer still at Urrisbeg, a little hill near 
Roundstone, in Connemara, at the base of which Mr. 
Mackay first discovered the Mediterranean heath. The 
eagles are very frequently seen ene over this hill, and 

ing and repassing between it and the Twelve Pins, near 
allinahinch, the seat of the once celebrated Mr. Martin; 
and their cry is something that tells of wild nature. I have 
heard it called a scream, a yelp, a bark; it is neither of 
these; it is something inimitable, indescribable. You may 
— hear it at the ‘‘ Zou;” more rarely on the mountain 
wilds. 

In confinement the eagle is sulky, savage and treacherous; 
but still retains its cowardly disposition, and will submit to 
be worried by ravens, crows and magpies. I know of but a 
single exception, and this is recorded by Mr. Thompson, 
who, in his “Birds of Ireland,” says, ‘‘My friend, Mr. 
Langtrey, of Fortwilliam, near Belfast, had, in 1838, a 
golden eagle that was extremely docile and tractable. It 
was taken in the summer of that year from a nest in Inver- 
ness-shire, and came into his m about the end of 
September. This bird at once attached to its owner, 
and after being about a month in his possession, was given 
its full liberty—a high privilege to a golden eagle having 
the use of its wings—but which was not abused, as it came 
to the lure whenever called. It evidently derived much 
pleasure from the application of the hand to his legs and 
plumage, and perm itself to be handled in any way. 
As one of the first steps toward training this le for 
chase, it was hooded after the manner of a hunting hawk, 
but. the practice was soon abandoned as unnecessary, in 
consequence of its remaining quiet and contented when car- 
ried on the arm of its master. It was unwilling indeed to 
leave him even to take a flight, unless some special ‘ quarry’ 
was in view. When at liberty for the day, and my friend 


oe oi at any distance, his arm was no sooner 
held out toward the affectionate bird than it came hurriedly 
flying to perch upon it.” 

This, as I have said, was a most exceptional instance of 
tameness and eyen affection in an eagle, and deserves to have 
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a more extended circulation than it could obtain in Mr. 
Thompson’s volumes on the ‘ Birds of Ireland”—a good 
work, but very little known. 

es are at especial pains to drive their gy Ramer the 
neighborhood as soon as they can shift for t Ives; 
hence arises the fact, which I think was first noticed by Mr. 
Stevenson, that nearly all the eagles that have been shot or 


either young birds or eggs, three in number, never more nor 
less. The chicks, many of which evidently had just been 
hatched, on our approach care J j overboard and 
attempted to escape. One, probab Ny tifteen days old, already 
possessing some feathers, left a wake behind it in the water 
which enabled us to follow it. As soon as it found itself 
unable to escape, it stretched itself at full length and floated 





trapped in different parts of the United Kingdom, are very 


immovable until taken in the hand. Then it resisted vigor- 





THE NAVIGATING SWALLOW. 


er and in immature plumage. The knowledge of this 
bit of the eagle is, however, much older than Mr. Steven- 
son’s time; indeed, it is mentioned so long ago as Turber- 
ville’s ‘‘ Booke of Falconrie,” printed in 1575. The author 
first explains how the parent eagles teach their young to 
“Kkyll their praye and feede themselves "—in which, by the 
way, I believe he is mistaken, for killing and feedi 
‘*eome by nature.” asa philosopher once solemnly enunci- 
ated of reading and writing; this is parenthetical, of course; 
but reverting to Turberville. he goes on to explain that, ‘‘ No 
sooner hath she bey female parent] made them perfit, and 
thoroughly schooled them therein, but presently she chaseth 
them out of that coaste, and doth abandon them the place 
where they were eyred, and will ia no wise brooke them 
to abide neare hir, to the ende that the countrey where she 
discloseth and maketh her eyrie, bee nut unfurnished of 
convenient pray; which by the number and excessive store 
of eagles might otherwise be spoiled and made bare. For 
the avoyding of which, this provident and carefull soule 
doth presently force her broode to depart into some other 
part and region.” 

In the «“Zodlogist ” for 1846 there is a curious account of | 
an “— and of the way in which it was obtained: ‘‘Some 
boys having thrown out a line and hook into the sea, baited 
with a herring, for the purpose of catching a guli, the bait 
was spied and pounced upon by the eagle; and the hook be- 
coming fixed in the inside of his foot, he was found, by the 
boys upon their return to examine their line, floating on the 
surface of the water. They immediately went off in a boat 
and completed their capture without much difficulty.” 
(Zool. 1301.) 

Perhaps a word or two may be useful to those who have 
an eagle in confinement. The aviary must be kept as clean 
as possible. Then as regards the food, it is always better 
with the hair or feathers on; a live rat is acceptable—though 
not so much so as a dead one—and an eagle will prove him- 
self an adept in securing this kind of prey; a dead sparrow 
will be swallowed whole, and a herring—one of those loudly 
commended to our notice as ‘‘ fine fresh herrings”—will be 
swallowed with great gusto; if fresh meat be offered to the 
captive, it should be trailed through gravel orsand; he will 
swallow an odoriferous herring with any amount of bird- 
sand adhering toit. Skin. feathers, scales and bones will be 
ejected from the stomach in masses almost equal to a hen’s 
egg in size. Lastly, about the bath: On no account neglect 
to keep the captive eagle abundantly supplied with pure 
cold water in which he can bathe ad libitum. No protection 
against wind and rain appears to be required. Nature does 
not drive the prose eagle into secret caverns or deep recesses 
of the rock; he is a stranger toall solicitude about tempera- 
ture. 

Three species of eagles inhabit Britain. One of these has 
the leg bare of feathers to just below the knee; this is the 
sea eagle or white-tailed eagle; the toes of this species, as 
well as the front of the leg, are covered by large and nearly 
uniform scales; when ectly adult his tail is pure white; 
his scientific name is Aqguia abicilla. The other two have 
the leg clothed with feathers to the division of the toes, and 
each toe has three large scales at the extremity only, the 
other portion of the toe being covered with a network of 
much smaller scales; the tail in these two species is never 
white. But the two birds differ so greatly in size that this 
character alone at once distinguishes them. The larger isthe 
golden eagle; its scientific name is Aquila chrysaétus. The 
smaller is the spotted eagle, so called from each feather on 
the back and wings mie tipped with white; its scientific 
name is Aguila nevia.—Zo dlogist. 


MOUSTAC SWALLOWS. 


A writer in Za Nature, whence we extract the accom- 
panying engraving, gives the following interesting account 
of these little known birds, the remarkable peculiarity of 
which is their habit of building floating nests on the surface 
of ponds or other quiet bodies of water: ‘“‘ Having learned 
that the ponds of Canton de Pierre (Department of Saone et | 
Loire, France) contained a large number of moustac swal- | 
lows, we procured a boat, and after penetrating among the | 
tall weeds soon aroused a cloud of swallows which, so far 
from taking flight and departing, circled around our heads, 
fairly deafening us by their shrill cries—so bold were the 
that their long wings sometimes brushed our faces, and wi 
sticks we were able to strike a large number of them. The 
nests, which we speedily found, were of enormous size and 
shaped in cylindro-conical form. There were fully 20 in 
one vicinity, separated from each other a distance of from 
25 to 30 feet, and in each nest, at the summit, could be seen | 





| nests being found for such an immense flight of birds as we 


ously, striking with its beak and uttering piercing cries, which 
caused the old birds to cluster even more thickly around us. 

«« The materials of which the nests were formed consisted of 
fistulous stems and leaves of aquatic plants, which grew in 
abundance in the vicinity. The diameter of each structure 
at the water line was from 14 to 16 inches, the conical portion 
rose to a height of about 10 inches, the diameter at the sum- 
mit was 6 inches, and the whole was submerged about 14 
inches. This remarkable disposition filled all requirements 
of stability, and, in fact, the large base which literally w 
as the plants increased in size under the influence of the 
temperature of the water, was much heavier than all the un- 
immersed portion. It was, therefore, improbable that the 
nests would capsize, a casualty which the builders evidently 
intended to provide against during the period of incubation 
of their eggs. But, on the other hand, the nests, through 
their growth, as above stated, constantly become heavier and 
float Seer until they eventually sink. We made the above 
examination in June, and in August not a nest was to be 
seen. 

“The accumulation of these habitations at one point show 
that the moustac swallow is social in its habits; and further, 
that the nests are built by mutual assistance. It was obvi- 
ously impossible that a single pair of birds could collect so 


live 
couples, and are found in gravel ts. There 
simply lay three in the sand, and the sun does the 
greater part of the bation. The birds never sit on their 
in fact, except at night and during oy! weather, and 
never take to water when alarmed, but run am 
hide at the least danger. The life of the old b 
seems exclusively devoted to capturing small fish, which they 
take with marvelous skill while skimming the surface of the 
water.” 


BACILLUS ANTHRACIS. 


In Der Naturforscher will be found an account of Herr 
Koch’s investigations of Bacillus anthracis found in the 
blood of animals suffering from what the Germans call 
Milebrand, and the French sang de rate (splenic disease). 
Davains had, as is well known, published many papers on 
the presence of bacteria in Maladies charbonniuses, and 
Herr Koch supplies additional information. His researches 
are given in the Revue Scientifique, with the —— of 
figures not found in Der Naturforscher. The o pa- 
—_ eur Biol. der Pfl., 11. Band, 1876. 3B. 
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peris in q 
anthracis mul: quickly by elongation and division, and 
is readily propagated by erence from the blood of one 
Ina ea pig the number of bacilli 
will even surpass that of the blood globules. are less 
fertile in the rabbit, and still less in the mouse. ba- 
cilli of sang de rate are placed in serum at a temperature of 
85° to 37°, in contact with moist air, they elongate con- 
siderably, even to a hundred times their original size. They 
also twist and interlace, losing transparency, and exhibiting 
— contents. The granulations increase, making the 
ents look like chaplets of pearis, and finally separate as 
spores. The presence of air is indispensable to these pro- 
cesses. If placed in a medium poor in oxygen, their con- 
tents become turbid and break up. The bacilli preserved 
in liquid, or dried, soon lose the power of producing the 
splenic disease, but not so their spores, which will do it after 
being kept for three months in aqueous humor, or even a 
putrifying liquid. Fragments of dried spleen containin 
spores have sufficed for inoculation after four years. Bo 
anthracis does not develop in the blood of cats, dogs, birds, 
or cold-blooded animals. The mischief done by this micro- 
phite is enormous. In the government of Novgorod, be- 
tween 1867 and 1870, it killed more than 56,000 sheep, oxen, 
and horses, and 628 men; and in the district of Mansfelder, in 
Saxony, 186,000 sheep were agian by it in one year. 
Phenic acid, happily, disagrees with it, and may be found 
useful in the treatment of malignant postules.— Academy. 





THE ATACOIA ORISTALA. 
Tue Ataccia Oristala is an Indian plant, not remarkably 
beautiful, but of extremely curious form. Springing from 
the root are a dozen leaves, lanceolate in form, and 
having on their under sides salient nerve-like filaments of a 
brownish color. From the center of the group arises a leaf- 
less stem to a yard in height. This is surmounted by the 





blossoms. Of the four bracteal leaves, one in front and 





THE ATACCIA CRISTALA. 


large a mass of material as is found in a single nest without 
immense labor, extending over along time. The male swal- 
ad is a _ saree = the female, and ee i 
inches in length. Its plumage in spring is generally of an 
ashy brown hue, almost black under the body. The tail is 
slightly forked. The head, neck, and beak are black, and 
the feet brick red. In autumn the black of the head and body 
becomes more or less intermingled with white. 

‘It is rather difficult to account for the fact of but 20 or so 


aroused, unless it be considered that the males are more 





numerous than the females, and that many of the latter take 





one in rear serve as supports for the flowers, above which 
the others rise like plumes. These leaves are brown, almost 
black, growing darker at the portions nearest the flowers. 
The latter are closely grouped. Each is formed of six 
divisions bent toward the perianthus, and six stamens 
slightly protruding with anthers of brownish le. A 
curious feature of aguas is that many of the flowers are 
sterile, and these are formed of a stem, which fall like a 
black beard, nearly halfway to the lowest leaves. The atacc’ 

flourishes in dark and moist places, and can be cultivated 
cellars and caves. In our engreving, which is taken 
La Nature, the flower is shown in detail at B, on the } 
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THE GERMAN EXCAVATIONS AT OLYMPIA. 

Tue German excavations of Olympia are proceeding with 
vigor. At Christmas time Professor Ernst Durtius made 
voyage thither from Athens, and he has sent to the Kodlmische 
Zeitung an account of the present state and the prospects of 
the excavations, of which account the following is a sum- 
mary. Much delay has been caused by the ulty of 
procuring things sey for _tigging. owing to the wet 
weather and the badness of the of Elis. evertheless, 
operations are proceeding or planned on all sides of the 
temple site. Atthe east end, where hitherto most of the 
discoveries have been made, a wide circuit has been marked 
out from which the earth is to be entirely removed to such a 
depth that all the remains of the sculptures from the eastern 
Saeaa which have not yet been reached must needs come 
to light. On the northern flank the excavations are fast 
approaching that point at which discoveries may be ex- 
pected to tuicken; and some f ents have already been 
unearthed, among them part of the head of a youth, of the 
Roman period, but ot good work. The west end may be 
considered virgin soil, the diggings there not having reached 
the depth at which remains are likely to lie. A trench is 
now being dug direct from the Kladeus river to the middle 
of the west front of the temple; and this trench is to be 
gradually widened until the whole front of the building is 
laid clear. The northern flank is also to be attacked; and 
as the number of the workers is to exceed 200, trenches can 
be opened at once im many directions. 

Alread many important sculptures have been found this 
season. Prof. Curtius mentions the more important of these. 
(1.) From the eastern pediment: A well preserved fragment 
of the head of 2 bearded man, a head of noble type and fine 
execution, which is doubtless from the hand of Paeonius, 
and is sufficient in itself to confute the opinions of those 
who speak of that artist as a provincial and non-Attic 
sculptor. The bust of a draped female figure in a standing 
attitude, found close to the fragment last mentioned. The 
head of this figure rests on her left hand, her left elbow on 
her right hand, which is folded across her bosom; the atti- 
tude being one of calm and thought. This man and woman 
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is nst the of the metope, but whose rounded  spot,and on December 22 found another urn with more a 


out. There is here scarce- | seventy 
olaus 


Paeoni 

culiarities of Peloponnesian 
sculpture. 

Among the inscriptions discovered the most 
an epi in metre on the base of the statue of allus, 
Leontium; many small votive offerings in bronze have also Valeranius Senior, Mariniani, Gallienus, Cornelia Salonina, 
ap among them several figures of animals. The Saloninus, Postumus, Victorinus, Marius, Claudius IL, 
features and dimensions of the temple are also being ex- | us, Aurelianus, Severina, Tetricus Senior, Tetricus 
plored with even greater diligence and accuracy. | Junior, Tacitus, Florianus, Probus, Carus, Numerianus, 

Certain changes have taken place in the personnel of the Carinus, Magnia Urbica, , Diocletianus, Maxi- 
German — Dr. H eld is now senior member. | mianus Herculeus. But the 
Messrs. Streichert and Steinbrecht are the architects in portant discovery can only be known when an accurate 

Prof. has is drawn up. 

some justification for his boast that now, whether more or| Commendatore Fiorelli, Direttore Generale delle Antichi- 
fewer fragments are uncovered in the new excavations, in ta, at the last meeting of the Reale Accademia dei Lincei, 
any case a new chapter in the history of Art has been in announcing the discovery, premised that the cata- 
opened. logue should be drawn up; he also gave the welcome news 
anne sa, GL owing to the munificence of Dr. Bertoli, of Caseleone, 


REMARK ABLE ROM AN ARCH ZOLOGIC AL the whole collection of coins will be placed in the museum 
DISCOVERIES. 


of Verona. 

3 The other extraordinary discovery occurred at Bologna on 
Two very extraordinary discoveries, especially as regards January 17. During the construction of a market for eat- 
the ey amount of objects found, have been made lately: ables by the aaa ality, near the church of San Fran- 
the first, in the province of Verona, consists of a prodigious cesco, a pavement of opus spicatum of the Roman era was 
quantity of imperial coins; the other, in the town of Bo-| found; at the depth of more than two meters below it. a 
logna, of a mass of objects in bronze. large vase of terra cotta was immediately discovered full of 
At a distance of two miles from Cerea, on the road which bronzes of various sizes and shape—that is, more than a 
leads to Sanguinetto, there isa plain called Venéra; some thousand hatchets, daggers, swords, scythes, bits, saws, 
think it is so called from there —_— at one time existed & fibulw, razors, and many shapeless . Altogether, the 

temple of Venus on the spot. It will not be surprising if) gate weight must ot at least one ton and a half. 
the great discoveries lately made should give rise to many | What is especially worth noticing is that these bronzes 
theories more or less justified by facts. me there are WhO | have never been used, and are free from any patina or rust, 
explain a certain amount of celebrity still belonging to this | so that they possess a wonderful golden hue, and appear as 
locality by a tradition that Attila, the — Dei, once | if they had been placed where they were found to be re- 

rested here with his numerous legions. ost probably, how- | melted. 

This will afford a rich harvest for the students of pre- 
historic ages, who, it seems, will have to give up some of 
the opinions held hitherto, for in this discovery forms sup- 
YZ 4 posed not to have existed contemporaneously have been 
Aw ~ ound together. — Felice Barnabei, in Academy. 


THE VILLAGE LYCEUM. 


Tue debating club is a ter educator than the lecture, 
since the first presents all sides of a question, while the latter 
is often a one-sided affair. In no way is ignorance on any 
subject so fully realized as in the attempt to explain or dis- 
cuss it; hence the teacher and debater must study, investigate, 
and prepare. No two minds run in the same channel; thoughts 
and reflections are influenced by the accidents of temperament 
and opportunity. No better school of thought, culture, and 
progress exists than the village lyceum, conducted by those 
who desire improvement. Mental conflicts, brain-developers, 
thought-generators, vastly outweigh, in importance to the in- 
dividual and the community, the base-ball, cricket, and boat- 
ing clubs and the leading sensations of the day. When once 
the mind pushes out into the realms of investigation, its 
growth commences; expression of thoughts by pen or tongue 
begets succession of ees once aroused to activity, once 
incited to competition with other minds, the brain strengthens 
in proportion to the demands upon it. In the friction and 
jostle of conflicting thought, new light flashes on the parti- 
cipants. The lyceum is more comprehensive than the study, 
for a student ever so profound may hug some delusive fancy, 
around which, in the secluded quiet of his library, he may 
weave a self-satisfying fabric of ingenuity and skill, which, 
exposed to the stirring intellect combat of the lyceum 
wr gery would be torn into shreds of fallacious reasoning. 

ide of opinion often receives a healthy shock from the bat- 
teries of other minds. 

The young man who decides to spend a part of his leisure 
in preparing for and attendance on the village yee there- 
upon stamps his character and future with the distinguishing 
signs of manhood and elevated pur ; he rises at once 
above the average of inactive, thoughtless, aimless humanity; 
he receives the first rays of inspiration that insures success, 
reward, and greatness. He not only gains increased range 
and power and discipline over his own thoughts, but also 
stores his mind with the experiences and statements of his 
associates. Life is too short to depend solely upon the de- 
ductions of isolated, individual thought; pages from the best 
works of our fellow-members of society form valuable addi 
tions to our own book of life, when translated in the language 
of our own convictions and adapted to our own surroundings. 
Young men cannot safely estimate their own capacities until 
some stimulating cause is presented; ability remains unre- 
cognized without something to call it out. Few orators, de- 
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baters, or leading minds were ae as such, even by 
themselves, in their early years; diffidence and modesty are 








often the early companions of brilliant thought and eloquent 
speech. The first attempt at debate is a decided step in ad- 
vance, because it at once indicates the necessity of previous 
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may well have stood together in the east pediment, as Oeno- | ever, the name of Venéra is derived from Veniéra, the noble 
Sterope, his wife; but, perhaps, on | Venetian family of Venier having had estates there. The 
that subject conjectures are premature. ‘Two horses’ heads | only remains of antiquity which may be relied upon are the 
in relief against the back of the pediment; these were the | traces of a road u 
of Pelops, and are not | leads from the Paduan valley to 


maus, King of Pisa, an 


two further horses of the quadri 
carefully finished. (2.) From the western pediment: A 
veiled female head, full of calm, very well preserved; this 
doubtless belon tosome goddess who stood undisturbed 
among the fighting Centaurs and Lapithae—perhaps some 


statue to which, asin the frieze of the Theseium, the wo-| December, in this Campo Venéra, to make a pit for preserv- 
man fled from the fury of the lustful Centaurs. The head ing ice, discovered a large terra cotta urn full of silver 
an ex-| coins, The re 
pain and agony. Also the lower pute a flying | as a hundred 
. It does not | vided among those who found it, some of them immediately 
ents are from the | went to the neighboring towns to sell the coins. The Min- 
chisel of Alcamenes, the pupil of Phidias: in that case the | ister of Public Instruct! 
light they will throw on the history and character of the | the n 
(8.) From the metopes: | treasure. 


of a 
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woman, the drapery Pee o with great skil 
seem too bold to say that these three 


—— warrior overthrown in the fray, wearin 
on 0 


reat Attic school is priceless. 


ments representing new labors of Herakles. Of these, | coins for sale at Verona ' 
one represents Athene with helmet and shield, in the act, no | instead of silver as was ammpene, they consisted of a very 
Her head | worthless alloy (billion), so rh 


doubt, of supporting Herakles in one of his tasks. 


is turned to the right, contemplating her hero; in the treat- | disappoin 
hast y in the them to agree to the terms Government pro , and the 


ment is a deal of archaic ess, particularl 

stiff folds of her chiton. The feat at which she assists is 

peeeeniy the capture of Cerberus, asa fragment of a dog’s 
ead was found near. Another fragment presents us with 

the torso of a youth full of vigor and activity, whose back 
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thought and preparation. 

To the farmer, who has so little opportunity for social in- 
tercourse with his friends and neighbors during seed-time and 
harvest, the Winter season presents a most favorable oppor- 
tunity for the establishment and encouragement of the village 
lyceum. Much may be learned by friendly discussion of 
modes of culture, improved breeding, harvesting and market- 
ing, and a host of pertinent matters that never would be de- 
veloped by single-handed home-thought and practice, while 
at the same time the hunting up of authorities, the earnest 
discussion, the knowledge of the rules of debate, will enable 
all, and especially the young, to become more valuable mem- 
bers of society, and better fitted to fill any station in life, 
from the humblest town officer to the honored national rep- 
resentative.—American Cultivator. 





by the armies of the Empire, which 
Verona. Besides this, in 
the high portions of the neighboring land, funeral urns and 
coins, and occasionally human bones, have been found, in- 
dicating military stations, which the recent discoveries con- 
firm. Sone laborers, while digging, about the middle of 








rt soon got about that they weighed as much 
noammen, The tesa having. Ween G- A NEW ANASTHETIC AGENT. 
RaBUTEAU, in a memoir read before the Académie des 
Sciences, states that he has investigated the physiological 
pro rties and mode of elimination of hydrobromic ether. 
e satisfied himself that this anesthetic agent, which pos- 
sesses properties intermediate to those of chloroform, bromo- 
form and ether, might be advan ] aeneee to produce 
surgical anesthesia. The hydrobromic ether is neither a 
caustic nor an irritant. It can be ingested without diffi- 
culty, and applied without danger, not only to the skin, but 
to the external ~ eo meatus and to the mucous mem- 
brane. Itis elimi completely, or almost completely, by 
the respiratory passages in whatever way it may Tare been 
introduced into the system.— Medical and Surgical Reporter. 


on, hearing of the occurrence, gave 
directions to prevent the dispersion of the 
ost fortunately, the laborers ha’ offered the 
and at Milan were informed that 


opes of great riches were 
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